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PREFACE

This report docunents a Federal Aviation Adm nistration controller
eval uation of air traffic control (ATC) Data Link services planned
for inmplenmentation in the en route ATC system

The main body of the report includes a detail ed description of the
obj ectives of the study and of the technical approach and test

nmet hods that were used. |In addition, the conbined results of the
study, conclusions, and recommendati ons are presented. There are
four appendi xes to the report. These appendi xes are referenced in
the main body of the report and include docunentation of the
controller inputs used to deliver the test services, controller
questionnaires, airspace configurations, and controller discussion
i ssues.
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EXECUTI VE SUMVARY

| NTRODUCTI ON.

The Federal Aviation Adm nistration (FAA) is pursuing an initiative
to develop and inplement a Data Link Systemintended to enhance
conmuni cati ons between ground-based air traffic control (ATC) and
airborne systens. By providing digital information transfer with the
ability to discretely address individual aircraft, Data Link is
expected to relieve frequency congestion on existing voice radio
channel s while increasing the overall safety and productivity of the
ATC system

To insure that the introduction of Data Link will have a positive

i mpact on ATC, the FAA is conducting research to gui de system design

efforts and evaluate the benefits of Data Link to the ATC system

The Air Traffic Data Link Validation Team (ATDLVT) has been forned to
participate in the research. The teamconsists of full performance

| evel controllers representing a variety of FAA field ATC facilities.

M ni studies are being conducted under realistic conditions which
simul ate the essential conponents of controller tasks associated with
the services. The goal of these studies is to identify service
delivery methods which optimze the human conputer interface.

Qper ati onal evaluations are also being perfornmed in order to verify
the safety and efficiency of Data Link utilizing real ATC systens and
oper ati onal scenari os.

Two m ni studies were conducted at the FAA Technical Center Data Link
test bed during 1988 to develop an initial set of en route Data Link
services. In April 1989, an operational evaluation of the initial en
route Data Link services was perforned using Full Performance Level
air traffic controllers. As a result of this evaluation and
subsequent ATDLVT neetings, specific enhancenents and changes were
made to the design of the Data Link services. The ATDLVT strongly
suggested an enhanced scenario capability in the FAA Technical Center
test bed. The Washington Air Route Traffic Control Center (ARTCOC)
was chosen by the ATDLVT as the airspace for future Data Link test
bed eval uati ons enabling enhanced scenarios. In addition, Data Link
servi ce desi gn changes were suggested by the team The team al so
expressed their continued desire for the use of Data Link at the D
Controller position and the need for devel opment of Data Link

pr ocedur es.

This report presents the results of the third FAA controller mn
study of en route ATC services devel oped for inplenmentation on the
Data Link system This study follows two en route mni studies,
several smaller studies using the en route Data Link test bed, and an
operational eval uati on.



Xi
OBJECTI VES.

The objectives of the Novenmber en route ATDLVT neeting include the
follow ng itens:

1. ATDLVT eval uation of the new Washi ngton ARTCC ai rspace test bed
i mpl emrent ati on.

2. ATDLVT eval uation of recent refinenents to the Data Link service
desi gns.

3. ATDLVT eval uation of the prelimnary conmuni cati ons backup
downl i nk desi gn

4. Prelimnary ATDLVT eval uati on and determ nation of the NAS and
Data Link functions the D-controller may performin a Data Link
system

5. Prelimnary discussion of formal Data Link operationa
pr ocedur es.

6. Determ ne how collected data can be used to hel p devel op
performance neasures for use in Data Link testing.

The results of the neeting and test activities will be used to
enhance the current Data Link test bed software and provi de test

gui del i nes regardi ng new ai rspace usage, D Controller

responsi bilities, Data Link procedures, and performance neasures for
future testing efforts.

DATA LI NK OPERATI ON.

The en route Data Link test bed consists of the NAS Host Conputer
System (HCS) used in conjunction with other support conputer systens
to provide a realistic sinulation facility for the devel opnent of
operati onal and procedural concepts of the initial en route Data Link
services. The follow ng services and functions have been
incorporated into the HCS software in the en route Data Link test

bed.

. Transfer of Conmunication (TOQ). This service provides for
handof fs between ATC control sectors. The controller transmts, via
Dat a Li nk, the necessary handoff data to the pilot.

2. Atitude Assiannent. This service allows for the uplink of
altitude assignments, and interimaltitude assignnents.

3. Menu Text. This Data Link function provides the capability to
store repetitive ATC instructions in a nenu, which are easily
uplinked to an aircraft.
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4. Communi cations Backup. This Data Link service has two functions:
controller-to-pilot and pilot-to-controller nmessage processing. This
service facilitates free format nessages between the ground and air
for the purpose of a backup to the voice conmuni cati on channel.

These capabilities are intended to enhance current ATC operations by
relieving congestion on the radi o voice channels, providing a nore
reliabl e comuni cati on channel thus increasing safety, and
potentially reducing the controllers workl oad.

APPROACH.

The Washi ngt on ARTCC airspace was used during the | aboratory
sessions. Two scenari os have been devel oped and will be referred to
as Scenario 1 and Scenario 2. Scenario 1 consists of actual traffic
recordings at the Washington ARTCC. Scenario 2 contains aircraft in
addition to the aircraft in Scenario 1. The National Airspace
System (NAS) Sinul ation Support Facility was used for pil ot
simulation to afford a high level of realism ATDLVT controllers
were used to eval uate the Washi ngton ARTCC airspace and the Data Link
servi ces.

The scenarios were used in a series of test runs designed to review
and critique the service designs. Questionnaires were adm ni stered
to controllers after selected test runs. Additional data collection
whi ch occurred during debriefing sessions included structured

di scussions to el aborate on the results obtained in the | aboratory
and the adequacy of the test scenarios and the operational value of
the tested services.

SUWVARY OF RESULTS.

The Washi ngt on ARTCC ai rspace provi ded adequate realismfor the
simul ati on and was approved by the ATDLVT. The ATDLVT suggested
m nor enhancenents for future ATC Data Link sinulations.

Recent refinements to the Data Link service designs were reviewed by
the ATDLVT. A detailed analysis of the test results is included in
the text of the report. These refinenments included the automatic
Transfer of Conmmunication (TOC) function, voice check-in

requi rements, generic full data block (FDB) failure displays, plan
view di splay (PVD) settings, status list display states, /K
functions, free text (comunications backup) recall, the altitude

ti meshare function, and nenu text referent acceptability.

A brief synopsis of the refinenents test results indicates: 50
percent of the ATDLVT preferred the automatic TOC function, voice
check-in remains a significant unresol ved i ssue, no acceptable
generic FDB fail display was found during the testing, PVD setting

di spl ays shoul d be changed to reduce display clutter, the status |ist
shoul d have two display states - full and default,
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use of /K to acquire Data Link eligibility should be allowed from
any sector, the nenu text referent, and the free text recal
functi ons were approved. The preferred alternation display interval
for timesharing the uplinked altitude with the normally displayed
altitude in the FDB is 1.5 seconds. Prelimnary collected data
suggest that altitude tinmeshare transactions will not significantly
i mpact the display channel interface capacity in the near term
Al t hough the communi cations backup downlink service was rated "
numer ous conmments and suggestions were submtted by the ATDLVT
concerning the design. Future testing will be required in order to
eval uate these changes.

good, "

Conmuni cati ons backup and handof f/ TOC were cited as the nost |ikely
candi dates for D-controller responsibility. The ATDLVT al so suggested
that the D-controller could performData Link status |ist maintenance
and nmonitor for Data Link failures.

Di scussions on rules for Data Link nessage transm ssions resulted in
several recomended procedures related to nultiple Data Link uplinks,
resolving failed transactions, and pilot check-in. Al though many
proposed procedures were di scussed, no consensus was reached.

Further testing is required.

Per f ormance neasures were collected and are listed. The data are
currently being revi ened.

RECOMMENDATI ONS.

The Washi ngt on ARTCC adapt ati on shoul d continue to be used in the en
route Data Link test bed. A Data Link test bed capabl e of
interfacing en route and term nal conputer systens shoul d be

est abl i shed.

An initial contact procedure should be devel oped. D scussions and
testing with pilots and controllers should be conducted to address
the i ssue of voice check-in, and to define associ ated operati ona
requi rements. The initial contact procedure was identified as a high
priority item

Al'l Data Link functions approved by the ATDLVT shoul d be inpl enented
in the en route test bed software and subjected to future operationa
test and eval uati on.

A generic display technique for alerting the controller to
transaction failures should be devel oped and tested.

The functional design and use of the Communi cations Backup downli nk
shoul d be pursued in accordance with the detailed nodifications to
the design identified herein. Fur t her nor e,

Xi v



pilots and controllers should participate in devel oping the default
response nessages, and in devel opi ng procedures associated with the
functi on.

Further testing should be conducted to devel op the D-controller
position capability with Data Link. |In support of that requirenent,
D- position operational responsibilities should be identified and
tested, and new traffic scenari os should be devel oped to increase
sector workl oads to support these tests.

Addi tional testing should be conducted to assess the effects of the
Data Link altitude tineshare function. The display channel should be
tested to verify that the 1.5-second alternation is maintained during
peak heavy | oads.

Controllers and pilots should jointly devel op testable procedures for

usi ng Data Link ATC services. The procedures should then be
evaluated in the test bed.

XV



1. | NTRODUCTI ON.

1.1 PURPGCSE.

The purpose of this report is to provide a detail ed description of
the en route Air Traffic Data Link Validation Team (ATDLVT)
activities conducted during Mni Study 3. Included are the itens and
i ssues the team addressed during the week | ong session. Test

conduct, test itenms, questionnaires, and results of the testing are
included. These materials are intended to provide all the
informati on pertaining to the Novenber 1990 en route ATDLVT M ni
Study 3.

1.2 BACKGROUND.

In response to the National Airspace System (NAS) Plan to provide a
digital Data Link between ground based operations and aircraft, a
Data Link test bed has been constructed at the Federal Aviation

Adm ni stration (FAA) Technical Center to support the devel oprment of
en route Air Traffic Control (ATC) Data Link services.

The en route Data Link test bed consists of the NAS Host Conputer
System (HCS) used in conjunction with other support conputer systens
to provide a realistic sinulation facility for the devel opnent of
operati onal and procedural concepts of the initial en route Data Link
services. The follow ng services and functions have been
incorporated into the HCS software in the en route Data Link test

bed.

a. Transfer of Communication (TOC). This service provides for
handof fs between ATC control sectors. The controller transmts via
Data Link, the necessary handoff data to the pilot.

b. Atitude Assignnment. This service allows for the uplink of
altitude assignments, and interimaltitude assignnents.

c. Menu Text. This Data Link function provides the capability to
store repetitive ATC instructions in a nenu, which are easily
uplinked to an aircraft.

d. Communi cations Backup. This Data Link service has two functions:
controller-to-pilot and pilot-to-controller nmessage processing. This
service facilitates free format nessages between the ground and air
for the purpose of a backup to the voice conmuni cati on channel.

These capabilities are intended to enhance current ATC operations by
relieving congestion on the radi o voice channels, providing a nore
reliabl e communi cati on channel, thus, increasing safety, and
potentially reducing the controllers workl oad.

Two Mni Studies were conducted at the FAA Technical Center Data Link
test bed during 1988 to develop an initial set of en route Data Link



services. In April 1989, an operational evaluation of the initial en
route Data Link services was perforned using Full Performance Level
(FPL) air traffic controllers (reference 1). As a result of this
eval uati on and subsequent ATDLVT neetings, specific enhancenents and
changes were made to the design of the Data Link services.

During May 1990, a Data Link Service Design Validation Mcro Study
was held at the FAA Technical Center (reference 2). The purpose of
the study was to validate design changes resulting fromthe

oper ati onal eval uation and subsequent controller neetings. Many Data
Li nk designs were validated during the study while other design and
test conduct issues surfaced. The feedback obtained fromthe ATDLVT
during the Data Link Service Design Validation Mcro Study strongly
suggested an enhanced scenario capability in the FAA Technical Center
test bed. The Washington Air Route Traffic Control Center (ARTCOC)
was chosen by the ATDLVT as the airspace for future evaluations. In
addi tion, minor Data Link service design changes were suggested by
the team The ATDLVT reviewed the Conmuni cati ons Backup Downl i nk
design and of fered suggestions for inplenentation in the test bed
software. The team al so expressed their continued concern for the
use of Data Link at the D-Controller position and the need for

devel opnent of Data Link procedures.

1.3 OBJECTI VES.

The objectives of the Novenmber en route ATDLVT M ni Study 3 include
the followi ng itens:

a. Establish an operational baseline for testing Data Link in the en
route FAA Technical Center test bed. his consists of ATDLVT
eval uation of the new Washi ngton ARTCC airspace inpl enentation.

b. ATDLVT eval uation of recent refinenents to the Data Link service
design. This involves evaluation of the changes nade to the Data
Link software as a result of the spring ATDLVT neeti ng.

c. ATDLVT evaluation of the prelimnary downlink design. This
i ncludes using the en route test bed and the ATDLVT to eval uate the
conmuni cati ons backup downlink service design

d. Prelimnary ATDLVT evaluation of the "D side" effectiveness.

Det erm ne what NAS and Data Link functions the D-side can performin
a Data Link system Gain insight as to how the D-side may increase a
sector's effectiveness. Obtain ideas for use in testing the D side
effectiveness in future Data Link eval uati ons.

e. Prelimnary discussion of formal Data Link operationa
Procedures. Use ATDLVT to draft an initial set of formal Data Link
pr ocedur es.

f. Collect data fromthe NAS HCS, the VAX conmputer, and the NAS
Simul ation Support Facility (NSSF) conputer systemto determ ne how
the data can be used to hel p devel op performance nmeasures for use in
Data Link testing. (A set of Data Link neasures was devel oped for the



oper ati onal evaluation (see reference 3). The current effort is
i ntended to enhance these neasures and devel op new neasures for
upcom ng Data Link tests.)

The data collected initenms 2, 3, and possibly 4 above will be used
as input to the Data Link portion of the En Route Software

Devel opment and Support (ERSDS) contract. The requirenents for the
Data Link portion of the ERSDS contract are detailed in the
Functional Specification for ATC Data Link Service Inplenentation in
the HCS (reference 4). |In addition, the results of the nmeeting wll
be used to enhance the current Data Link test bed software and
provide test guidelines (i.e., new airspace usage, D-Controller
responsibilities, Data Link procedures, and performance neasures) for
future testing efforts.

1.4 TEST ENVI RONMENT.

The Washi ngt on ARTCC airspace was used during the | aboratory
sessions. Two scenarios have been devel oped for the Washi ngton ARTCC
airspace and will be referred to as Scenario 1, and Scenario 2.
Scenario 1 consists of actual traffic recordings at the Washi ngton
ARTCC and i s sonewhat easier than the other scenario. Scenario 2
contains aircraft in addition to the aircraft in Scenario 1 and is
slightly nmore difficult than Scenario 1

The pilot side of the tests was supported by the NSSF. The NSSF
provides a better l|evel of realismthan does Dynam c Sinulation
(DYSIM available on the HCS. Wth the NSSF, pilots are physically
| ocated in a roomapart fromthe controller |aboratory and aircraft
maneuvers are sinmulated with greater accuracy than with DYSIM The
NSSF enabl ed the ATDLVT to better evaluate the realismof the en
route test bed and provided an additional data collection and
reduction capability.

2. METHOD.

2.1 PARTI G PANTS.

The en route nenbers of the ATDLVT were used as the test subjects.
These controllers were used due to their expertise with the Data Link
service design. |In addition, there were four facilitators, one at
each sector position, to help with controller questions. The
facilitators consisted of engineering staff famliar with the Data

Li nk services and test bed

scenari os. Al facilitators were famliar with the purpose and
conduct of each test run. The facilitators were also responsible for
recording any controller coments or scenario/system problens
encountered during the test runs.

2.2 S| MULATI ON FACI LI TI ES.

2.2.1 NSSF and VAX Laboratory.




In this study the NSSF was the target generator which produced radar
targets in the En Route Laboratory. Physically, the NSSF consists of
two SEL conputers and the Sinulator Pilot Conplex. The NSSF permts
real -time, interactive sinmulation of en route and term nal airspace.
It can be configured to match a facility's current operations by

ermul ating existing traffic densities and m xes, radars, navigational
aids, and communications. It has the ability to exam ne proposed
changes: different routes and procedures, additional runways,

nodi fication of separation standards, additional traffic demands,
and new technol ogy such as Data Link, Mcrowave Landi ng System (M.S),
etc.

Maps and routes with display informati on based upon either present or
proposed operations are used for sinulated sectors and their

di spl ays. Patch-in tel ephone conmuni cati ons and conputer |inking
serve to sinmulate sector operation in a realistic fashion. \Were
avai l abl e, an analysis of the subject facility's past flight strips
serves to ensure an appropriate mx of aircraft, routes, and
identifiers.

The Simul ator Pilot Conplex houses the sinulation pilots (operators)
and their aircraft control consoles. In this study, the sinulator
operators conmuni cated via voice and Data Link with the controllers
in the en route | aboratory and converted their traffic contro
directives into keyboard entries to initiate the required conputer
simul ation of the desired aircraft response. Al aircraft responses
are nodi fiable and are progranmed to be consistent with the type of
aircraft which is being sinmulated. The "pilots"” also initiated
conmuni cations to the controllers in the en route | aboratory and
provided themw th any required procedural reports, energency
notifications, etc.

When Data Link is fielded operationally, all Data Link rel ated
conmuni cations with equipped aircraft will be routed through G ound
Data Link Processors (GDLP), located in each of the En Route Ar
Traffic Control Centers. |In this study, the function of the GDLP was
simul ated by a VAX-11/750 conputer, which interfaced to a Host
conputer INTQ INTI Interfacility port via a custom Mtorola VVE
processor. Aircraft Data Link functions were sinulated via VAX
"Pilot" cathode ray tube (CRT) term nals, positioned one per

simul ated sector in the NSSF Sinul ator Conplex, paired with the
target generator termnals utilized to sinulate aircraft state
functions. Each VAX Pilot term nal displayed all Host conputer
initiated Data Link services for equipped aircraft in its assigned
sector, and provided nmeans of generating pilot responses to those
services. Additionally, the VAX Pilot term nals were used to
generate aircraft initiated Emergency Backup Conmmuni cations Data Link
nessages (see figure 1).

2.2.2 En Route System Support Facility (ESSF) Display Laboratory.

The ESSF Di splay Laboratory is used to performtesting and anal ysis
to support ARTCC operations and devel opnent prograns. It consists of
two ARTCC configurations, each with 11 radar controller positions.



One configuration is driven by the Conputer Display Channel (CDC) and
the other by the Display Channel Conplex (DCC).

The Washi ngt on ARTCC adaptation was inplenmented to run in the CDC
side of ESSF Display Laboratory. This adaptation was used to
configure sector controller positions, adapt airspace, prepare
traffic sanples, and configure other peripheral devices needed to
conduct the Data Link tests. In the D splay Laboratory, 4 of the 11
radar controller positions, which included the D-controller

positions, were configured as active control positions. These
positions are depicted in figure 2. The controller positions #30 and
#31 were adapted as low altitude control sectors, controller position
#32 was configured as a high altitude control sector, and controller
position #60 was configured as an internedi ate control position.

2.2.2.1 Support Systens.

The ot her systens that were used to support the realismof the Data
Link tests were the AMECOM Communi cati on System and Flight Data | nput
Qutput (FDIO System

2.2.2.1.1 AMECOM Conmuni cati on System

The AMECOM Conmuni cation Systemis a m croprocessor controlled voice
conmuni cations systemthat was used to provide the communication |ink
bet ween the controller positions and simnulated pilot positions used
in the Data Link sinmulations. The system provided both radio and

i ntercont i nterphone capability at the controller positions and only
radio (sinulated) capability at the sinulated pilot positions. The
systemis programmed for scenarios and can be reconfigured for

di fferent assignnents.

The AMECOM system al so provided the capability for voice recording
and data collection for the controller positions.

2.2.2.1.2 Flight Data Input Qutput System (FD O.

The FDI O systemis the NAS hardware that provides flight data entry
and printout capability in the ARTCCs. It also distributes flight
pl an data, weather information, and general information between ATC
facilities. The systemwas used in the ESSF D splay Laboratory to
provi de at each controller position printed flight plan data on
flight strips via the flight strip printers. The
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FDI O systeminproved the realismof the Data Link tests by providing
the controller with the capability to receive and enter flight plan
data on the traffic sanples.

2.3 RESEARCH DESI G\

The Novenber 1990 ATDLVT neeting consisted of briefings, group

di scussions, and | aboratory sessions. The | aboratory sessions
utilized the FAA Technical Center en route Data Link test bed which
provided a realistic sinulation facility for the ATDLVT to devel op
the en route Data Link services. Prior to each |aboratory session
the controller teamwas briefed on what was to be acconplished during
the test session. To ensure that testing was effective, each
controller was given material that explained each step of the test.
During testing, a facilitator was present at each sector position to
answer any controller questions. Each facilitator had a Data Link
Laboratory Session Sheet that contained the purpose of each test and
t he proper conduct that had to be followed to obtain the desired
resul ts.

Foll ow ng the test sessions, a debriefing session took place to
di scuss the issues raised during the | aboratory test session.

2.4 PROCEDURE

The | aboratory sessions consisted of three 4-hour sessions. Two
controllers were assigned to each of the four controller positions.
One acted as the R-controller and the other acted as the D
controller. During the tests their positions were sw tched, as
described in the Data Link Laboratory Session Sheets, to enable each
controller to play both the R and D rol es.

2.5 Sl MULATI ON RUNS.

Day 1

Run #l

Purpose: To famliarize the ATDLVT with Data Link and the sector
airspace in the scenarios, and to allow the controller teamto
observe the tineshare of altitude data in the full data block at a 1-
second i nterval

Run #2

Purpose: To allow the controller teamto evaluate the Automatic
Transfer of Communi cation di splays, use the Data Link /OK function
with and without the S option, observe Held TOC nessages, and Send
Data Link Eligibility with and without the new | option.



Run #3
Purpose: To familiarize the controller teamw th the new Leesburg
ai rspace and coll ect baseline data (i.e., no Data Link tineshare) for
the full data block tineshare CDC eval uati on

Day 2

Run #1 and #2

Purpose: To evaluate the Altitude Tineshare interval, the Full Data
Bl ock Failure Display Options, the Menu Text Referent in the Status
List, and the Free Text Recall (itens 5, 6, 7, and 8 on the Testbed
Sof tware Val i dati on Questi onnaires).

Run #3

Purpose: To evaluate which Data Link services should, and shoul d not
be displayed in the Data Link status |ist.

Day 3
Run #1

Pur pose: To eval uate the Conmmuni cati ons Backup Downlink service.
Run #2

Purpose: To evaluate the D-position Data Link functions.
Run #3

Purpose: To collect Data Link information for the Full Data Bl ock
ti meshare CDC eval uati on and data for Data Li nk neasures eval uati on.

2.6 TRAFFI C SAMPLES.

The scenarios used in the Data Link tests were prepared from actua
flight plan data collected fromthe Washi ngton ARTCC. The flight plan
data sanple originated fromair traffic in the western part of the
Washi ngt on ARTCC airspace. The traffic |oad of the sanple ranges from
low to noderate. The sanple contained 89 flights and included Genera
Aviation (GA), comercial, and mlitary flight plan data. Two
different scenarios were prepared fromthe sanple. This was
acconpl i shed by changi ng sone of the flight plans and addi ng new
flight plans. Al aircraft in the traffic scenarios were designated
as Data Link equi pped.

The flight plan data for each scenario was stored on a sinulation
(SIM tape. During each test run, the flight plan data were read from
the SiIMtape to the HCS to display aircraft targets on the four
controller position plan view displays. Each traffic scenario was
prepared to run a maxi nrum of 90 m nutes.



In the scenarios, the traffic in each of the four controll er sectors
presented different situations for each controller. The traffic in
the two low altitude sectors consisted of a mxture of GA and
commercial aircraft. |In these two sectors, there were overflights,
arrivals and departures to and fromairports within the sectors. The
traffic in the internmedi ate and high altitude sectors were conposed
of mlitary and commercial overflights. The nunber of aircraft in
each of the four scenarios were 89 in the first scenario and 100 in
the remai ning three scenari os.

The traffic in the | ow sectors provided interacti on between the two
low altitude sectors and the internmedi ate altitude sector. Wereas,

the traffic in the internedi ate sector provided interaction between
the low and high altitude sectors. However, there was no interaction
between the Iow altitude sectors and the high altitude sector.

2.7 DATA COLLECTI ON.

Different methods were used for collection of data fromthe ATDLVT
nmenber s. The first was the use of questionnaires inmmedi ately
follow ng every test run. Each controll er answered specific
questions and provi ded coments about the issues raised during the
test run. The questionnaires were conpleted in the [aboratory at the
sector position. The controller questionnaires used in the Mni Study
are provided in appendi x A of this docunent.

After the test runs, the ATDLVT nenbers were taken to a debriefing
room where the test itens were discussed anong the group nmenbers and
engi neering staff. During these discussions the individua
questionnaire results collected during the test runs were presented
to the teamfor discussion anong all group nmenbers. Upon nutua
agreenent between the team nenbers and engi neering staff, issues were
resol ved.

In addition to the data collected fromthe controller team the test
bed conputer systens record |arge anounts of data. Certain data
collected will be reduced and used to devel op neasures of Data Link
performance. The purpose of the data collection during these tests
was to determ ne which data can be coll ected and successfully
reduced. Special enphasis was placed on data coll ected by the NSSF
since nost of the data collection on the HCS and voi ce systens in the
test bed are already being utilized (see reference 3). The NSSF can
provide a wi de range of data, therefore, specific NSSF data

coll ection requirenments have been defi ned.



3. TEST RESULTS.

3.1 CONTROLLER DI SCUSSI ON | SSUES.

In order for the Data Link Devel opnrent Teamto present issues to the
ATDLVT whi ch require discussion, the controller discussion issue
(CDI) format was initiated. A CD permts the controller teamto
address a specific problemw th the benefit of a suggested sol ution
fromthe Devel opnent Team The ATDLVT may el ect to concur with the
suggested solution or dictate one of their own. Typically, the ATDLVT
wi Il discuss approximately 10 of these CDI's in addition to forma
test runs and debriefings. The CDI's presented to the ATDLVT are
included in appendix B. The CDI's contain the resol utions obtained
by group consensus. A brief review of the resolutions indicates that
t he ATDLVT feels that increased design and devel opnment tine should be
assigned to the majority of these issues in the near future.

3.2 POST- EXPERI MENT | NTERVI EW ( DEBRI EFI NGS) .

3.2.1 Washington ARTCC Airspace Eval uation

During previous ATDLVT eval uations of the en route test bed, the

Uni versal Data Set (UDS) airspace used for Data Link simulations was
cited by the controller teamas not being sufficiently realistic. As
a result of this inadequacy, the FAA Technical Center en route Data
Li nk test bed scenarios and airspace adaptati on were changed from UDS
to the Washi ngton ARTCC airspace. The Washi ngton ARTCC airspace is
taken fromthe ARTCC and is identical to that used in the field. As
a result of the new airspace, new traffic patterns, or scenarios,
wer e devel oped. Scenario 1 contains air traffic taken from actual
tapes of traffic recorded in Washi ngton ARTCC. The other scenario
uses the sane aircraft appearing at different tinmes, and sonme new
aircraft to increase the level of difficultly providing the
controllers slightly different traffic patterns.

The Data Link test bed uses four sectors fromthe Washi ngton ARTCC
adaptation. In addition to these sectors, one ghost sector is used
toinitiate air traffic into the active sectors and another is used
to receive traffic that is leaving the four active sectors. During
the study, the controllers evaluated the new airspace and scenario

i mpl enentation in the Data Link test bed and found it to be a very
realistic environnent to test the Data Link services. Al the
controllers were in agreenent that the en route test bed provided the
| evel of realismneeded for future testing efforts.

One problemarose with the inplenmentation of the Washi ngton ARTCC
airspace. The controllers found that with the increased conplexity
of the sector airspace cane a proportionate increase in the time it
took to learn the specifics of the airspace. The controller team
suggested that during future test sessions sufficient training tine
be allocated to teaching the subject controllers the airspace.

In addition to the airspace evaluation, the scenarios, or traffic
patterns, were also assessed by the controller team The controller



ratings on Scenarios 1 and 2 are given in figure 3. Scenario 1 was
rated as a | ow workl oad scenario, while Scenario 2 was rated nore
difficult with a noderate to high workload rating. The controllers
felt nore workload, stress, and were generally busier with Scenario 2
than Scenario 1 (see figure 4). |In addition, the controllers felt
they performed better in Scenario 1 than Scenario 2. Fromthese data
it was concluded that Scenario 1 would be used for controller
training and Scenario 2 would be used for actual testing during
future eval uati ons.

In addition to the ratings, the controllers were asked: Wat
suggesti ons woul d you nake to inprove this scenario? Their coments
for Scenario 1 and Scenario 2 were as foll ows:

Scenario 1 Controller Comments:

a. "Not being famliar with the area, it was hard goi ng back and
forth to get the proper fixes when the aircraft needed to be put in
trail."

b. "For this particular sector, there could have been nore
crossing traffic simlar to Scenario 3."

c. "N733A departed DCA, yet it came to us descending from FL310
to FL210 when it should have been clinbing to FL210 from
approxi mately 160."

d. "Wen the problemis all voice nore aircraft are needed t han
this problem generated to increase controller workl oad.

Scenario 2 Controller Coments:

a. "CGood scenario."

b. "Successive departures should not increase in speed.”

c. "Some non-Data Link equipped aircraft should be included."”

d. "CGet the pilots to acknow edge frequency (voice). Make t he
controllers run it as an actual situation (grading on counting error
woul d hel p, no controllers like to admt m stakes). Establish track
history on limted data bl ocks before entering sector. Voice check-
on! | like the warm fuzzy."

e. "Elimnate the dropping of data bl ocks while in sector. The

pilots need to be on frequency when the Data Link synbol indicates
they are. Wuen using the "R' feature, the clinb arrow
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needs to appear when the WLCO tinmes out. The failure indication in
the data block is needed, but | would like to | ook at other nethods."

Most of the controllers comments addressed scenari o problens, which
were fixed after the testing was conplete. One coment addresses the



lack of traffic in scenario one. This supports the controller
ratings of scenario one and reinforces its use as a training
scenari o. Anot her comment addresses including non-Data Link
aircraft in the scenarios, which will be done as test cases warrant
in the future

Scenario 2, coment "d" addresses a voice check-on procedure for TOC.
This is an on-going issue that the controller teamfelt nust be
addressed. They cane to the conclusion that the voice check-on, or
initial contact, should be the subject of the next en route ATDLVT
nmeeting. They decided that a 2 or 3 day neeting should be
established to design the en route initial contact. The engi neering
staff agreed, and it is generally felt that a voi cel ess TOC under
current procedures cannot be realized without an initial contact
servi ce.

More can be said concerning an en route initial contact service. Sone
controllers would like to see a voiceless TOC, while others feel that
a voi ce check-on is necessary for both the pilot and controller. The
voi ce check-on provides both parties confidence that the aircraft is

on frequency.

The en route controllers agreed that the initial inplenentation of a
Data Link TOC service would require a voice check-on. But, they felt
that after enough experience with Data Link, both controllers and
pilots would build enough confidence in the reliability of Data Link
and voi ce check-ins could be phased-out. |[If this were the case,
there is currently no nechanismincluded in the TOC design for
verifying an aircraft's currently assigned altitude on check-in via
automation. (The controllers felt that the current procedure which
requires the verification of an aircraft's currently assigned
altitude would not be elimnated with Data Link.) For this reason,
the ATDLVT felt that an en route initial contact service should be
devel oped. Its primary purpose would be to verify the aircraft's
altitude, via automation, when the aircraft enters a sector's

ai r space.

3.2.2 Test Bed Software Validation.

During the ATDLVT neeting, the en route controller team validated
desi gn changes and commented on Data Link functionality. Their
conmments and ratings of the Data Link designs are included in the
foll ow ng sections.

3.2.3 Autonmatic Transfer of Conmunicati on.

During the May 1990 testing, the ATDLVT suggested that automatic TOC
shoul d be avail able for individual aircraft or for all aircraft bound
for specific sectors. The test bed inplenentation of the automatic

TOCis limted and only allows all aircraft within a sector to be in



automatic or manual node. This Iimtation is a result of the
conplexity of inplenmenting the full automatic TOC design into the NAS
software. Nevertheless, the auto TOC was eval uated for its display
attributes and how it works in conjunction with other NAS functions.
The input action to enable or disable automatic TOC for all aircraft
bound for an adjacent sector is as follows: Data Link Category
Function Key (DL CAT KEY), DL SETTING CRD input, T, AUTO or MNAN.

This sets automatic or manual TOC for all aircraft in the sector.

The controller teamevaluated the automati ¢ TOC function, and focused
on how the automatic TOC worked in conjunction with the current NAS
handof f functi on.

Four questions concerning the automatic TOC were asked. The
questions and the comments are provided bel ow

a. Wat is your opinion of the DL CAT KEY, DL SETTI NG CRD | NPUT,
T, AUTO or MAN input? (See figure 5).

Control l er Comments:
“Alot of buttons."

Fromfigure 4, it seens that a few controllers would like to see an
easier to renenber input action. The conment above, "A | ot of
buttons,” nmakes clear the current input sequence needs inprovenent.
During debriefings, the ATDLVT felt that the Auto TOC i nputs shoul d
be simlar to those used for Auto Handoff.

b. Wat is your opinion of the TOC inhibit feature, i.e., SECTOR
NUMBER, |, FLID? (See fiqure 6).

Control l er Comments:

" CGood. "

"Worked with no problem™”

"Didn't use."”

“"Inhibit is OK but held status should al so be displayed in the data
bl ock. "

The two controllers that rated this function Acceptable w th mnor
changes were new to the ATDLVT and either didn't use it or were nore
concerned with status in the FDB. After discussion with the team
there was consensus that the above inputs were acceptable as they are
currently inpl ement ed.
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c. How would you rate the status display at the top of the
PVD? (See figure 7). Wat other synbol ogy woul d you suggest?

Controll er Comments:

"Data Link ONis good."
"DL O\, Aor Mfor auto or manual TOC. "
"None. "

Oiginally, the teamwanted a full data bl ock (FDB) indication that
an aircraft was, or was not, in automatic TOC nbde. After trying to
i mpl enent this feature, the software devel opnent team found that due
to limtations inposed by the NAS di splay system the FDB indication
was not feasible. Fromfigure 7, it is apparent that the proposed
test bed displays were sonewhat inadequate. During debriefings the
controller team decided to display the Auto TOC status by sector in
t he conputer readout device (CRD), simlar to the CRD Auto Handof f
di spl ays. The CRD display would tell the controller which sectors
are currently enabled for Auto TOC.

d. Oher comments and suggestions for Automatic TOC.
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"l amnot a proponent of auto TOC in the first place. It

seens to work as advertised. Wien | handed off an aircraft and used
S with the handoff in auto node, it nmade ne do it over again. The S
shoul d be all owed because you get used to it."

"It was easy to get used to. Changing to manual node in the mddle
of the problem showed that even in a short time | got confortable
using Auto TOC. It seened to slow ne down with manual TOC during
busy periods."

The controllers were divided on their opinion of the Auto TCC
service. This seens to be attributed to the particular sector the
controller normally works or the specific procedures unique to each
controller's facility. The two coments above show the differing
opinions of the controllers. It was agreed that if the capability
woul d be beneficial to some sectors or facilities, then it should he
included in the set of initial services.

Finally the controllers were asked to give an overall rating of the
Automatic TOC. Figure 8 shows these results. The results indicate
that overall the controllers reacted positively to the utility of an
Auto TOC, al though sone details need further inprovenent.
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3.2.4 DL/OK Wth the S Option and DL/ OK From Any Sect or.




During the May 1990 Mcro Study, when Data Link eligibility was
stolen using the /CK option with the S, the Data Link transaction was
not displayed in the status list of the sector taking the /OK action.
The current test bed inplenmentation displays the transaction status
in the status list of the sector taking the /OK action.

The controllers were asked "How would you rate the status list and
Full Data Bl ock displays?" They all agreed that the status |ist
entry should be displayed at the sector taking the /OK action. But
the controllers commented that the status list display may not be
necessary unless the transaction Failed. This topic is covered in
greater detail in the Data Link Service Display in the Status T.i st
section later in the Results.

The controllers were al so asked if the /OK functi on shoul d be
avai l able for all sectors who have had track control for an
aircraft, but have handed that track control to another sector.

Control l er Comments:

“No, just the last one.”

"No, only sector working the aircraft."

"No, only the sector presently having track control."

"Shoul d be able to /OK Data Link on an aircraft you have track
control of."

"Yes, definitely."

"Yes."

This topic has been debated by the ATDLVT for many neetings. The
"no" responses cane mainly fromcontrollers newto the teamand the
test bed. The "yes" answers are fromthe nore experienced ATDLVT
menbers. The nore experienced nenbers argue that the system shoul d
allow /K for Data Link fromany sector. Consensus was reached by
all menmbers, and they recommend that the systemallow the /OK i nput
fromany sector, but controller coordination and Data Link procedures
shoul d govern how this Data Link function works when it is
inplemented in the field.

3.2.5 Held TOC Messages Not Bright.

During the | ast test bed exercise, the ATDLVT decided that Held TOC
nmessages should not be displayed as double bright in the Data Link
status list. During the current test, the controller team eval uated
the display of the Held nmessage w thout the double bright indication.
The controllers were asked to rate the display of Held TOC nessages
which are given in figure 9. They were al so asked "Can you find the
Held TOC nessage in the status list to uplink?"
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FIGURE 9. HELD TOC MESSAGES NOT BRI GHT

Control l er Comments:

"Needs to be double bright (at least)."

"Better than before."

"Yes, maybe we al so need sonething in the data bl ock - single bright
TOC s (Held) kept stacking up on ne."

"No, Normal brightness is fine."

"I don't want the Held nessage showi ng up the sanme as Fail ed
nmessages. | had no trouble finding the Hel d nessages."”

"Yes, but again this is tinme-consum ng and diverts the controllers
attention away fromduties."

"I don't like having to look in the status list for HLD TOCC nessages.
|"d prefer to also have an indicator in the data bl ock. The status
list is too much of a distraction fromny normal scan. It takes ny
attention away fromother things | need to be doing.

It's too time consum ng."

Again, the controllers were divided on their opinions of the display
of the nessages in the status list. After discussion, the
controllers agreed that the Held TOC nessages did not need to be
doubl e bright. The controllers agreed to this presupposing that
normal (i.e., Sent, Delivered, WLCO Data Link nmessages woul d not be
di splayed in the list, thus elimnating the clutter. A ful

di scussion of normal and full status list displays is covered |ater
inthe results.

3.2.6 Sending Data Link Eligibility.

Data Link eligibility may be sent to another sector. During the My
1990 tests, the ATDLVT suggested new i nputs for uplinking or
inhibiting the uplink of a TOC nessage when sector eligibility is
sent to another sector. The inputs to send eligibility and uplink a
TOC nessage with the specified sector's frequency in the uplink
message is as follows: DL CAT KEY, Sector Nunber, Flight
Identification (FLID). |If the controller chooses not to uplink a TCC
nmessage to the aircraft, the follow ng i nput sequence is used:

DL CAT KEY, Sector Nunber, |, FLID. The controller team eval uated
t he i nput sequences for validity and were in unani nous agreenent
that the input sequence was good. One controller felt that if the



i nput sequence DL CAT KEY, Sector Nunber, S, FLID were entered, the
conputer should accept it and treat it the same as DL CAT KEY, Sector
Nunmber, FLID. The other controllers did not argue the point.

3.2.7 Atitude Tineshare.

The Data Link uplinked altitude and transaction status tineshare with
the normal line 2 Full Data Bl ock displays. The interval of the

ti meshare was set to 6 seconds during the last mcro study and was
found to be unacceptable. During this test, the controller team
evaluated the tineshare interval at 1/2, 1, 1-1/2, and 2 seconds. In
addition to the controll er evaluation, System Analysis and Recordi ng
(SAR) data were collected during the different tine intervals to

eval uate the inpact the tineshare processing has on the Conputer

Di spl ay Channel (CDC). These data were conpared to a test run

wi thout Data Link to determ ne the increased workl oad on the CDC
This information is needed by the En Route Software Devel oprment
Support (ERSDS) contractor to aid in the inplenentation of the

al titude service.

After reviewing the altitude tineshare intervals, the controllers
were in unani nous agreenent that the tineshare interval should be I-
| /2 seconds.

Controll er Comments:

"The 1-1/2 seconds was best."
"1-1/2 or 2 seconds."

"1-1/2 sec tinme share works best. It doesn't distract the
controller, yet all the information is readily available.”
"Preferred the 1-1/2 second interval - seened to be just right." "1-

1/2 second! Most acceptable.”

3.2.8 Full Data Block Failure Display Options.

In the May 1990 controller evaluation, the entire FDB was displ ayed
as doubl e bright when a Data Link transaction Failed (i.e., No Pilot
Response, Conmuni cations Failure, or Pilot Unable). The genera
consensus was that this Failure display nethod was unacceptable. The
current test provides two new generic FDB failure indications: (1)
the Data Link eligibility synbol is displayed as an oversized
character, and (2) the entire AIDfield (i.e., the first line of the
FDB) is displayed as oversized characters.

The controllers were asked which alternative they |iked best and then
asked to rate that alternative. None of the controllers |iked the
entire AID field oversized. They all picked the oversized
eligibility indicator, but when asked to rate this display, figure
10, it only rated fair to somewhat good. The controllers and
technical staff were both frustrated to cone to a conclusion on a
generic failure display in the FDB. The controllers have agreed in
the past to double bright the status Iist entry when a transaction
fails, but they could not cone to a consensus for an FDB failure



indication. It may be that the CDC does not provide enough display
capability for this Data Link option.
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3.2.9 Menu Text Referent in the Status List.

The nmenu text message referent and uplinked altitude data are

di splayed in the Data area of the Data Link status list. Each
control l er eval uated whether or not these data were di splayed
appropriately in the status list. The <controllers were in unaninous
agreenent that the nmenu text referent in the status |ist was
acceptable as is.

Control l er Comrments:

"Wth just the letter it is easier to scan the list." "A phanunerics
are acceptable.”

They were al so asked "Is the data sufficient?"

"Yes.

"Having the nenu text referent in the status list is OK"
113 YeS_ ”

3.2.10 Free Text Recall

The Free Text Recall capability was introduced in the May 1990 Mcro
Study. This capability was accepted by the ATDLVT, although the

i nput format was changed to DL CAT KEY, T, to recall the nmessage in
the CRD. To send the last entered nessage to an aircraft the input
was changed to DL CAT KEY, T, FLID or ALL.

When asked to rate the input to recall the nessage, once again the
controllers were all in agreenent that the input sequence was
acceptable as is.

Control l er Comments:



"CGood to have independent functionality for R & D."
"Seened fair to easy."

The controllers were also asked to rate the inputs to uplink the |ast
free text nessage. Figure 11 gives the controller ratings. During

t he debriefing discussions, it was generally agreed that the inputs
were acceptable as is.

The controllers were also asked if they thought the messages shoul d
be recallable at both the R and D positions. They all agreed that
the free text should be recall able at both positions. They were al so
asked to give the Free Text Recall function an overall rating. Figure

12 shows that free text recall is rated as being somewhat good and
will save typing when using the free text service.
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3.2.10.1 Data Link Service Display in the Status List.

The Functional Specification for Inplenentation of Data Link Services
in the HCS (reference 4) provides the capability to display, or not
di spl ay, each Data Link service in the status list. If the service is
suppressed fromdi splay, normal (i.e., Sent, Delivered, and WLCO



status will not be displayed in the status list. However, if a Data
Li nk message Fails, the display of the nessage is forced in the
status list, even if the service is suppressed fromthe status |ist
di spl ay.

The controllers were asked whi ch services should be di splayed. They
reached agreenent that the status |ist should have two display
states, default and full. The default state woul d suppress al
normal status list entries for TOC and altitude assignment. The
purpose of this state is to reduce clutter in the status list and
provide only those entries which the controller needs to see in the

status list. The default state will display all Failures for al
services. In addition, the default state will display all free text
upl i nk nmessages, since there is no FDB display to indicate that a
nmessage has been uplinked. Lastly, the default state will display

Hel d TOC nessages. Held TOC nessages are di spl ayed because the
controllers like the ability to slewthe Held status list entry,
whi ch uplinks the Data Link TOC nessage to the aircraft.

The full state, selectable through controller input action, would
display all Data Link transactions in the status |ist regardl ess of
the transaction's status. This state would allow the controller to
monitor all transactions via the status list. Sone controllers
suggested that all the Data Link transactions be contained in the
status |list despite the clutter

Regardl ess of the default or full state of the status list, all the
controllers agreed that any Data Link message which Fails shoul d
di spl ayed as double bright in the status |ist.

3.2.11 Comuni cati ons Backup Downl i nk.

The Communi cati ons Backup Downlink service was designed by the en
route controller teamin the Seattle ATDLVT neeting. The design was
reviewed by the teamagain in the May 1990 Mcro Study and

i mplenented in the test bed software. This section of the testing
focused the controller's attention on the Communi cati ons Backup
Downl i nk service. Al inputs and outputs of the service were

exerci sed and eval uated by each controller. This section covers each
aspect of the communicati ons backup downlink service.

3.2.11.1 D- CRD Acknow edgenent Button and Al arm

The controllers were asked to rate the alerting nechani smand the
response to display the downlink nmessage on the D-CRD. Figure 13
provides the controller ratings of the alerting nmechani sns.
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FI GURE 13. ALERTI NG MECHANI SMS
Control l er Comments:

"Have the D-Position alarmring with three bells; instead of the one
ding we currently have."

"Printout should be when nessage is acknow edged. "

"Alerts are fine, but when the bell rings the controller hits CRD
ACK, which in this case, w pes out the nessage. This needs to be
changed to display the nessage when the button is pushed.”

The controller ratings and comments show that inprovenents are needed
with this section of the downlink design. |In the debriefings, the
controllers recommended the follow ng resolutions for the alerts and
responses to display the nessage.

a. The downlink nessage is received by the Host and routed to
the sector with Data Link eligibility. If there is a TOC in
progress, the sector who last had Data Link eligibility will receive
t he nmessage.

b. The D-al arm sounds and the D-CRD acknow edgenment key is lit
to alert the controller of the new incom ng nessage.

c. The controller has a total of 2 mnutes to respond (i.e.,
di spl ay response) to the downlink nmessage (Tinmer 1). The response is
generated by depressing the D CRD acknow edgenent key, which, in
turn, displays the nessage in the DDCRD. |If the controller does not
respond within the first 1 minute, the DDalarmis sounded again to
rem nd the controller of the pending downlink nessage.

d. |If the controller does not respond within 2 mnutes, the
downl i nk nmessage is considered to have tined-out. Wen this happens,
no further responses to the downlink nmessage are allowed and the
downl i nk nmessage is printed on the flight strip printer (FSP)

Since the D-CRD acknow edgenent key is used for the dual purpose of
di spl ayi ng downl i nk nessages and ot her NAS nessages at the

D-CRD, the controllers were asked "Is the use of the D-CRD

acknow edgenent key to display downlink nessages acceptable? Wat if



conmuni cati ons backup downlink nessage(s) are m xed with other
nessages sent to the D-position? WIIl this pose any potenti al
pr obl ens?"

Control l er Comments:

"No problemonce controllers are used to it. ZAN gets m xed nessages
from ARINC (aircraft downlinks) and amendnents from other sectors on
the same D-position CRD."

"No, not after seasoning.”

"Not as long as its printed out or retai ned sonehow. "

"No - controller input retrieves nessage."

"Acceptabl e. ™

"Busy periods will probably have nunerous tinmeouts."

The D- CRD acknow edgenent key was conpl etely accepted by the
controllers. They felt downlink nmessages worked simlar to other
nmessages at the D-position and were assured that all nessages woul d
wor k t oget her

3.2.11.2 Downlink Messaae D spl ay.

The controllers were asked to rate the display of the downlink
nmessage on the D-CRD. Figure 14 provides the controller ratings of
t he displ ay.
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FI GURE 14. DOMLI NK TEXT DI SPLAY
Control l er Comments:

"Downl i nk nmessage should work |ike other D CRD acknow edgenents.
"Message shouldn't be displayed until after CRD- CK button is
pushed. "

"Message nunber | ooks like an aircraft CID."

"Message nunber needs to be associated with the nessage type.
O herwise it looks like a CD."



"Messages are alright.”
"Message nunber should not be three digits - too easy to confuse with
ap."

During the debriefing session the controllers were in unani nous
agreenent to change the three digit nessage nunber to a two digit
nunber. They were also asked "Is all the information that is
currently displayed with the downlink nessage appropriate?”

Control l er Comments:

"OK.
"Yes."
"Yes."
"Yes."
"Appears to be."
"Yes."

Fromthe controller responses, the data that appeared in the downlink
message was relevant. They were then asked "Is there any additiona
informati on that needs to be included?”

Control l er Comments:

"No. "
"CIDs of aircraft.”
"No. "
"Can't think of any."
"abD"

The controllers agreed that the CID needed to be added to the D-CRD
i nformati on because the CIDis widely used to identify the aircraft.
Fi gure 15 provides the downlink data and its format in the D CRD as
suggested by the ATDLVT.

Acceptable as is
2

Marginally
Acceptable 1

Unacceptable
Acceptable, 1

Minor Changes
n Flinht Strin Printer Outnint

FI GURE 15. D- CRD DOMNLI NK MESSAGE DI SPLAY
3.2.11.3Flight Strip Printer Data D spl ay.




As part of the conmmuni cati ons backup downlink service, the ability to
print the downlink nessage on the FSP was cited as a requirenent by
the ATDLVT. They felt that a hard copy of the downlink nessage was
needed for future reference or as a backup in case the downlink
nmessage was inadvertently erased from the D CRD. The controllers
were asked to rate the FSP output (figure 16).
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FI GURE 16. FLIGHT STRI P PRI NTER OUTPUT
Control l er Comments:

"Put CIDin red on corner of strip."

"Need to have an input to force nmessage to printer. Should only be
automatic on timeout."

"Wwuld prefer no output except when D-side CRD does not work
properly.™

"CIDinred in lower left of strip. No three digit nessage |ID

The controllers were also asked the followi ng questions. |s the data
di splayed in the proper field of the FSP? If not, which data should
be di splayed in which fields of the FSP output?

Control l er Comments:

"OK. ™
"Did not see one."

"CID on strip."

"Data Link qualifier needs to be developed and displayed.”
"Probably."

"Red CID lower left of strip."”

WIl the flight strip printout be required as soon as the downlink
nmessage i s received?

Control |l er Comments:

n I\b. n



"I think the D-side should answer CRD and receive nmessage then take
action on the nessage. Printing of nessage does not seem necessary.
"As soon as it is acknowl edged at D-position."

"No - should be forced by controller.”

mn m. mn

"No - when nessage is acknow edged. "

Do all downlink nmessage need to be printed out on the FSP?
Control |l er Comments:

"Not as long as the nessage doesn't show up in the D-position CRD
until the CRD-ACK button is pushed.”

mn m. mn

"Yes or retained for recall sonmehow. "

mn m. mn

mn m. mn

"Yes, as a backup if one is inadvertently renoved fromthe CRD."

The controllers were not satisfied with the timng of the printout or
the format of the printout. They recommended using the same format
for the downlink nmessage as is currently used for an altitude update
nessage received at the D-position. Additionally, they decided to
print the entire nessage in red. The controllers also reconmended to
optionally (set in adaptation) print the downlink nmessage when the D
CRD acknow edgenment key is depressed to display the nessage. Al so,
if the downlink nessage tines-out, the downlink nessage is printed.

3.2.11.4 Acknow edgenent of the Downlink Message.

After the downlink nmessage is displayed in the D-CRD, the controller
has one mnute to read and respond to the nessage. The input for
this action is; OIHER M5GS QAK, CZ, MESSACE NUMBER, Opti onal
Response (S - Standby, A - Approved, R - Roger, W- WIlco, U -
Unabl e), FLID. If the optional response is omtted, a default
response of Roger is used as the response to the pilot. The
controller ratings of the inputs are given in figure 17.

The controllers discussed the possibility of making the input format
shorter, but could not come to a conclusion on what the input should
be. They prefer a D QAK which woul d take the place of the first two
i nputs above, but each center adapts the D-QAKs slightly different.
Al so, with each center's adaptation of D QAKs, there usually aren't
any spare QAKs. The teamdecided that if the center felt a D QAK for
communi cati ons backup downlink was needed over another QAK, then it
coul d be adapted per site. QOherw se, the above input sequence

hol ds.
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FIGURE 17. ACKNOALEDGEMENT | NPUT FORVAT

The controllers were also asked "Does the controller have to respond
to a communi cations backup downlink nessage?"

Control l er Comrments:

"No, only if the nature of the nessage requires a response."”
"No - system should send a standby."”

"At | east a standby."

"CRD ACK - should be sufficient - generate a Roger."

"Time may not permt a response.”

The controllers were then asked "Wat should the default response to
t he downlink nessage be? Should there be additional allowable values
for the response?”

Controll er Comments:

"Message recei ved and acknow edged (i.e., Roger).

" Stand- by. "

"Standby default.™

"Roger."

" St andby. "

It was unclear from the controller comments and debriefings whether
or not a response wll be required. Also the type of default
response was not clear, Roger wll be the default at present.

Further testing with pilot involvement is needed to resolve this
i ssue.

The controllers were asked for their overall evaluation of the
conmuni cations backup downlink service. Their ratings are given in
figure 18. The overall opinion of the ATDLVT ranged from fair to
slightly good. The controllers stated in the debriefings that they
felt with the inprovenents stated in the results, the conmunications
backup downlink service would be beneficial to the ATC system
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FI GURE 18. COVMUNI CATI ONS BACKUP OVERALL RATI NG

This was the first attenpt at the communi cations backup downl i nk
service. Many problens were identified and sone sol uti ons were
reached. Further testing is needed in this area, especially with

i nvol verent frompilot groups. Finally, alogic flow chart, figure
19, shows the steps involved in the communications backup downli nk
design. This chart shows the sequence of events and resultant
outputs that occur after a downlink nessage has been received by the
Host conputer.

3.2.12 D-Position.

I n past ATDLVT neetings, the D-controller position has been cited as
a potential candidate for perform ng a subset of the Data Link
functions. In previous en route Data Link tests at the FAA Technica
Center, the D-position has not been included as part of the
evaluations. As a result of the current downlink design and the
potential benefits of the D position used in conjunction with Data
Li nk, the use of the D-position was included in the Novenber 1990
test. The purpose of the test was to solicit ideas fromthe ATDLVT
about the use of the D osition. Functions and responsibilities of
the D-position and the potential workload reduction on the R-position
were the focus of this effort.

A starting point for the test was to define which Data Link functions
the D-position could perform The controllers were asked "Coment on
the Data Link functions that can be perforned at the D-position.”

Control l er Comments:

"Shoul d be able to do free text and backup comm TCC. "

"Assigned altitude, interimaltitude, free text, handoff, and TCC
Once inputs have been learned to do the above functions, the D side
can uplink as quickly as the R-side."

"D position is very necessary. It will increase safety and hel p out
the R-controller. It reduces frequency congestion.”

"Del ete nessages fromthe status list - needs to be included as a D
si de function."
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between the R- and D-positions would have to exist for altitude
assi gnments.

Next, the controllers were asked to "Coment on how future Data Link
testing could be conducted to hel p answer the questions of increasing
a sector's efficiency and reduci ng workl oad on the R-position.”

Control l er Comments:

"Probl ens need to be devel oped which will completely saturate the R
controller and force the D-side to track fromthe manual position.
This woul d indi cate whether a busy sector could be worked mainly by
Data Link and working rel ationship needed fromthe R and D sides when
utilizing Data Link."

"Run the D-position just like we did until we figure out the

probl enms. W may have to | ock out certain functions if there are
conflicts between the R and D sides."

"D-side has to be included on future tests and controllers need to be
thoroughly famliar with the |ab operation. (Proper sectors for
coordination, etc). D-controller then needs to work with R
controller in order to use the TOC function."

The controllers expressed the concern that the subject controllers in
future tests should be thoroughly famliar with the test bed airspace
and any other itenms which are unique to the test bed. Sufficient
training time will be required if sector efficiency is to be
nmeasured. Also, the controllers felt that high workl oad scenari os
need to be developed to test the efficiency of a sector. Future
testing using the en route Data Link test bed will need to be
carefully planned to obtain valid results for neasuring the increased
sector efficiency using Data Link. Fromthe ATDLVT input, high

vol une scenarios and controller training will play an inportant part
of the test design.

3.2.13 Data Link Procedures.

The devel opment and testing of the initial Data Link services and
functions, to date, have not involved any substantival discussion on
Data Link air traffic control (ATC) procedures based on ATC 7110. 65
manual . The di scussion of the Data Link ATC procedures was intended
to simul ated di scussion on the subject and docunent procedures for
testing purposes. The ATDLVT provi ded procedural guidelines to issues
pertaining to sending nessages to aircraft, failed nmessages, pil ot
check-in, and pilot responses to Data Link ATC nessage.

The di scussion on rules for sending Data Link nmessages to aircraft
resulted in several procedures:

a. A controller may send Data Link nmessages to nore than one
aircraft sinultaneously.

b. A controller may send a nessage of the sane service type to
nore than one aircraft sinmultaneously.



c. A controller may send only one nessage per service type to a
single aircraft.

d. A controller may not send nessages of the sane service type
to a single aircraft while a nmessage of that service type is
outstanding for that aircraft with the exception of a free text
nessage.

The issue of how a controller resolve a Failed Data Link nessage
resulted in the follow ng procedure:

a. If a Data Link nessage fails, use the radio or resend the
message at the controller's discretion.

b. If the wuse of the radio is required, the controller
phraseol ogy will be at the controller's discretion.
The issue as to whether the pilot will be required to check-in with a

controller upon switching to a new sector frequency resulted in the
ATDLVT agreeing that the current check-in procedure nust be adhered
to, but the nmethod (voice or Data Link) by which this wll be
acconplished will be discussed in a future neeting.

The di scussion on what the pilot is expected to do if he/she responds
with an Unable response resulted in the following procedure: The
pil ot nust use voice to informthe controller as to why he/she cannot
conply with the Data Link ATC instruction.

The ATDLVT al so agreed that the pilot will be expected to respond to
Data Link ATC instructions with a WLCO response. This issues nust
al so be discussed with the pilot Data Link team

The Data Link procedural issues discussed during the neeting are by
no neans conclusive and is only the beginning of issues that nust be
di scussed and resolved by both the controller and pilot Data Link
t eans.

3.3 ALTITUDE Tl MESHARE DI SPLAY: SYSTEM | MPACT.

The test bed software provided tineshared display information during
an Altitude Assignnment transaction. To concurrently display both an
uplinked altitude and the current altitude, the FDB altitude field
(line 2) tinmeshared the displayed-altitude and confornmance synbo
with the uplinked-altitude and transaction status. The test bed Host
conputer generated the display tinmeshare by sending a new data bl ock
(Host to CDC Wite Over message) each tinme the display alternated.
These nmessages, which occurred only for data bl ocks executing an
Al'titude Assignnent transaction, added to the nessages normally sent
for sector displays. The addition of the tinmeshare display for Data
Link Altitude Assignments represented an additional quantity of FDB
Wite Over nessages for those tracks executing an Altitude Assignnent
transacti on.



To investigate the systeminpact of the tineshare, data fromtwo
conparabl e test runs were collected. The tests are identified as run
#4; 11/6/90 (Ti meshare alternation=1.5 seconds) (SAR= AC2130), and
run #4; 11/7/90 (Baseline) (SAR= AC2134). Cock tinme for both sets
of data is 145900-152000.

3.3.1 Analysis.

For each sector, the total quantity of Wite Over nessages fromthe
baseline run was conpared with that fromthe Data Link run. The
heavier traffic sanple was used for both runs. For the analysis,
increases in Wite Over messages were assunmed to result fromthe use
of the Data Link Altitude Assignnment function.

The two sets of data were collected on two different evenings, using
the same scenario, but with differences in the operational tests.
Controllers operating the positions had switched R'D sides so that

di f ferent personnel nmade operational control decisions, and the
operation at the ghost sector was nodified in that nore aircraft were
accepted by an operating sector during the Baseline run than during
the Data Link run.

The col |l ected data included the total nunber of "flights handled" for
each sector. Differences in flight distribution anong sectors
suggested that the operational characteristics of the two test runs
vari ed and precluded detail ed conparisons. On the other hand, the
use of a common traffic sanple and standard operational procedures
for test conduct justified an overall conparison of Wite Over
nmessage quantities.

3.3.2 System Il npact.

Quantities of Wite Over nessages were conpared to derive percentage
changes between Baseline and Data Link test runs. The percentage
changes of Wite Over nessages between the two data sets exhi bited no
significant statistical variation. The results suggest that no Data
Link activity persisted |ong enough to result in significant

i ncreases of Wite Over nessage generation.

In consideration of the Host/Data Link operational inplenentation
time frame, it can be expected that nultiple Altitude Assignnents at

one sector will not be performed. Further, pilot responses wll
occur within a 40-second tinme frame. Since the tinmeshare display
will be used only occasionally, the increased data bl ock nessage

quantity will not significantly affect system throughput.

Since the test results are based on a small data sanple, and
represent a quick look at the total accurmul ated Wite Over nessage
quantities, detailed analysis of display channel system inpact was
not warrant ed. Detailed interface analysis with real system data



shoul d be perfornmed to generate peak display |oads, and to assess the

system i npact. Di spl ay channel processing delays, if they occur,
could increase the time or stability of the display alternation.
Visual verification that the display will maintain the 1.5 second

ti meshare interval during periods of reasonably heavy display data
transm ssi on shoul d be perforned.

3.4 SYSTEM DATA

NSSF Target Generation Prograns performed the basic aircraft
simulation functions which included target initialization, target
update, navigation, holding, approach simnulation, simulator pilot
processi ng, radar processing, and data collection.

Data reduction and analysis routines provided a nmeans of extracting
and analyzing the data neasures related to the concept under study.
The reports provided such data as: lists of all violations of ATC
separ ati on st andar ds i ncl udi ng t he position and not i on
characteristics of each aircraft at the start and end of the
violation, duration of the violation, the horizontal and vertical
separation of the closest point of approach, and a categorization of
instructions (e.g., speed commands and vectors) issued to each
aircraft.

The purpose of developing an initial set of performance neasures was
to determne the quality of measurenent of system performance and
statistical treatnment that is possible and appropriate for assessing
future sinulations of Data Link services. It was not intended that
they be used for a conparative evaluation of voice and Data Link in
the present study. The mmjor purpose of the present study was to
obtain desi gn information through controller feedback and was,
t her ef or e, not planned for the statistical treat nent of t he
per f or mance dat a.

The key NSSF performance neasures that were collected for each run in
this study included the follow ng:

The nunber of aircraft handl ed for each sector.

The duration (in seconds) of aircraft handl ed.

The nunber of conflicts within each sector

The duration (in seconds) of each conflict.

The nunber of between sector conflicts.

The duration (in seconds) of each conflict between sectors.

The maxi mum Aircraft Proximty Index (APlI). The purpose of this index
is to provide a nunber that indicates the danger or seriousness of a
confliction between two aircraft. It is based on the smallest
vertical and horizontal separation during which a conflict existed.
It is not based on the slant range m ss distance.

The O osest Point O Approach (CPA). This neasure is based on sl ant
range m ss di stance.

The CPA | ess than a thousand feet.

The CPA | ess than 300 hundred feet.

The nunber of path changes.



The average separation distance (in mles).
The standard devi ation of separation distance.
The average tinme in sector (in seconds).

The standard deviation of tinme in sector.

The nunber of cancell ati ons.

The nunber of conpleted flights.

The nunber of pilot nmessages.

3.5 EN ROUTE-TERM NAL JO NT Al RSPACE DI SCUSSI ON.

During the initial ATDLVT eval uations of en route-term nal Data Link,
numer ous ai rspace deficiencies where noted. |In an attenpt to make
Data Link sinmulation as realistic as possible, the controller team
set forth to devel op requirenents for joint en route-termnal end-to-
end testing. This new test bed adaptation nust be able to interface
between the en route-term nal test beds and have real tine flight
simulators interfaced for aircrew Data Link evaluation and realism

The ATDLVT controllers defined the follow ng airspace requirenments as
a mnimumfor a realistic end-to-end test bed.

En route facility, preferable Washi ngton Center.
Termnal ARTS |11 A at |east level 4 or higher.
Mul ti pl e approaches (parallel and intersecting).
Satellite airports.

Four - corner post operation.

Four to five-sector operation.

Flight Plans consisting of arrivals, departures, and
overfllghts for both the en route/term nal options.

Q@ "Paocop

4. CONCLUSI ONS.

Concl usions derived fromthe results of the testing and debriefings
presented in this report are provided bel ow. Based on these

concl usions, section 5 identifies reconmendations for future testing
as well as for additional functional devel opnment of the Data Link air
traffic control (ATC) services identified herein.

4.1 TEST BED ACTI VI TI ES.

Controllers agreed that the test bed application of Washington Air
Route Traffic Control Center (ARTCC) airspace provided a realistic
operational problem As a result of the operational conplexity
associated with the realism a |longer controller training period
woul d have been desirable. |In addition, controllers indicated that
the test scenarios should be enhanced as foll ows:

a. A percentage of non-Data Link aircraft should be included.

b. Airspace in future testing should include airports and
associ ated feeder sectors. In-trail spacing should be included as
part of sector operations.

It was also concluded that Data Link operations for aircraft
transitioning between facilities need to be investigated. Associated



test bed requirenents, scenarios, procedures and software functional
requirements need to be developed for Transfer of Comunications
(TOC) between en route and termnal facilities.

4.2 VO CE CHECK-1 NI NI TI AL CONTACT.

Controllers identified pilot voice check-in as a significant,
unresol ved issue. The current TOC design includes no software
mechani smfor verifying a currently assigned altitude.

However, the participating controllers felt that voice check-in could
be phased out, thus achieving the voiceless TOC, as controllers and
pilots acquire Data Link field experience.

4.3 AUTOVATI C TRANSFER OF COMMUNI CATI ONS.

The controller opinion of the automatic TOC service was divided.
Sone controllers said that they would prefer to use the capability;
ot hers woul d not.

The tested automatic TOC is wusable, although sone details need
further devel opnent. The input to establish the auto/mnual setting
for TOC was found to be conplex. Controllers indicated that the
automatic TOC inputs should be simlar to those used for automatic
Handof f .

The inputs to use the inhibit feature were found to be acceptable as
they are currently inpl emented.

4.4 SECTOR DATA LI NK DI SPLAYS.

4.4.1 Plan View Display (PVD) Information.

The tested Full Data Block (FDB) displays for alerting to a Data Link
transaction failure state were found to be unacceptable by the
controllers. Although the oversized Data Link eligibility indicator
was preferred over other techniques, no acceptable nethod that is
technically feasible was identified.

The PVD header display, show ng Data Link settings, should be changed
to provide easy conprehension and reduce clutter. The QN OFF
indicator for Data Link system processing should be continuously
di spl ayed, while other setting information should be avail abl e upon
request.

Hel d TOC nessages need not be double bright, if the other states
(Hel d, Sent, Delivered, WLCO are not displayed.

The status list should have two display states: Full and Default. The
Full state would display all Data Link transactions in the status
list regardl ess of the transaction's status. The Default state would
suppress all normal status list entries for TOC and al titude
assignment, display all failures for all services, display all
Conmuni cati ons Backup uplink nmessage transactions, and display Held
TOC nmessages.



Any Fail transactions, regardl ess of Default or Full status |ist
operation, should be displayed as double bright in the status |ist.

4.4.2 Conputer Readout Display (CRD) |nformation.

The automatic TOC status by sector should be indicated in the CRD in
a manner simlar to the CRD automatic Handoff displ ays.

The CRD di splay should indicate the sectors that are currently
enabl ed for automatic TOC

4.5 DATA LINK ELIGBILITY.

The tested nmessage format for sending eligibility and
sendi ng/inhibiting an uplink is satisfactory. Al so, the use of "/ K"
to acquire Data Link eligibility should be allowed fromany sector.

4.6 ALTI TUDE Tl MESHARE

The preferred alternation display interval for tinmesharing the
uplinked altitude with the normally displayed altitude in the FDB is
1. 5- seconds.

Summary counts of Host data bl ocks suggest that using the Wite Over
nmessage to generate a display tineshare for altitude assignnent
transactions will not significantly affect the display channe
interface in the near term

Only four sectors were used and percentages were derived froma snal
data sanple. Mre extensive and detailed testing is needed to assess
the display tinmeshare's inpact on the display channel processing.

4.7 NMENU TEXT REFERENT I N THE STATUS LI ST.

The nenu text referent in the status list is acceptable as tested.

4.8 FREE TEXT RECALL.

The input nessage to recall the previously used free text is
acceptable as tested. The recall capability should be provided
i ndependently at both the R- and D-controller positions.

4.9 COVMIN CATI ONS BACKUP DOANLI NK

The controllers stated that, wth the reconended inprovenents,
(section 3.2.11) the Communications Backup Downlink service wll
benefit the ATC system by providing additional neans of air/ground
conmuni cati ons.



The controllers indicated that the tested Comunications Backup
Downl i nk nessages contai ned sufficient and necessary dat a.

The D-CRD Acknow edgenent key was found to be suitable for controller
use with downlink nessages. The controller ratings and comments
indicate that, for the D CRD acknow edgenent section of the design,
two response tine paraneters are necessary. The controller should
have 2 minutes to respond to the downlink nessage, by pressing the
CRD Acknow edge key. If the controller does not respond within 1
mnute, the audible alarm is again sounded to alert to the pending
nmessage. After the 2 minutes have expired, no response to the pending
message should be allowed and the nessage should be printed on the
flight strip printer (FSP).

Conmmuni cations Backup Downlink nessages should be referenced by use
of a two-digit nunber.

The conputer identification nunber (CID) for the aircraft should be
added to the downlinked nessage di splay on the CRD.

The controllers recommended using the sane format for the downlink
message display as currently wused for altitude update nessages
di spl ayed at the D position.

The received nessage should al ways be printed on the FSP. The format
of the printout should be refined to include a Data Link equipnent
qualifier (when it becones inplenented) and red printing for the CD.

The FSP output of the received nmessage should occur either when the
message is acknow edged or displayed at the D position by the
controller, or when the nessage tines out wth no acknow edgenent.

The input action to respond to a received Conmunications Backup
Downl i nk message, when inplenented, should require fewer Kkeystrokes
than the tested input action. A D-Controller Quick Action Key would
be preferred over the two-character nessage type input. (It was
recogni zed that spare QAKs are probably not available at field
facilities.)

Wen the D-controller enters a nessage to respond to the received
message, the default should be set to either "ROGER' or "STANDBY."
Further testing with pilot involvenent is necessary to identify and
resolve this and other issues regarding the use of the Communications
Backup Downl i nk servi ce.

4.10 D-PCSITI ON OPERATI ONS.

Conmmuni cati ons backup and handoff/ TOC are the nost |ikely candi dates
for D-controller responsibility. The controllers also suggested that
the D-controller could perform Status |ist maintenance and nonitor
for Data Link failures. D-controller inputs to enter Assigned and
Interim altitude actions were considered as possibilities, but
require further analysis and testing.



4.11 FUTURE TESTI NG FOR WORKLQAD REDUCTI ON.

New test scenarios, developed to saturate the R-controller, are

necessary to force operational inpact at the D-controller. To
successfully conduct a test with high workl oads, controller
famliarity is essential. Sufficient hands-on training periods wll

be necessary to enable test controllers to becone conpletely famliar
with the test bed airspace and any other itenms unique to the test
bed.

4.12 DATA LI NK PROCEDURES.

Di scussions on rules for Data Link nessage transmssions resulted in
several recommended procedures related to nultiple uplinks, resolving
failed transactions, and pilot check-in.

The procedures discussion was not conclusive, but identified a need
for both controllers' and pilots' participation in the devel opnent of
procedures and the resol ution of issues.

5. RECOVMENDATI ONS.

Listed below are the recommendations for future efforts under the
Federal Aviation Admnistration (FAA) Data Link program These
recommendati ons are derived from the findings and concl usions stated
her ei n.

5.1 TEST BED ACTI VI TI ES.

The Washington Air Route Traffic Control Center (ARTCC) adaptation
should continue to be used in the en route Data Link test bed. A
Data Link test bed capable of interfacing conmputer systens from
separate facilities should be established. Associ ated test bed
technical requirenents, scenarios, procedures, and software need to
be developed to exercise Data Link functions for transitioning
aircraft.

The airspace should include airports and feeder sectors. In-trail
spaci ng should be included as part of the test conduct requirenents.
A percentage of non-Data Link equipped aircraft should be included.

5.2 VO CE CHECK-I NI N TI AL CONTACT.

An initial contact procedure to provide a voiceless transfer of
conmuni cation (TOC) should be devel oped. Di scussions and testing
with pilots and controllers should be conducted to address the issue
of voice check-in, and to define associ ated operational requirenents.

5.3 AUTOVATI C TRANSFER OF COVMUNI CATI ONS.

An automatic TOC function should be inplenented for future test bed
activities, and should be incorporated in en route software to be
subjected to operational test and eval uation. Use of the function



shoul d be optional at each sector position. Further, sector inputs
to select the option should be simlar to those used for selecting
automati ¢ Handof f .

5.4 DATA LI NK FAI LURE DI SPLAYS.

A generic display technique for alerting to transaction failures
shoul d be devel oped and tested.

5.5 | TEMS FOR OPERATI ONAL TEST AND EVALUATI ON ( OT&E)

En route software that will incorporate Data Link air traffic control
(ATC) services should include the itens |isted bel ow, which should be
subj ected to OT&E

a. The optional automatic TOC (sections 4.33 and 4.4.2).

b. The TOC Inhibit feature (section 4.3).

c. The detailed nodifications to PVD and CRD displays identified
herein (section 4.4).

d. The tested nessage formats and use of "/OK' for establishing
Data Link eligibility (section 4.5).

e. The altitude tinmeshare display capability, wth display
interval set to 1.5-seconds (section 4.6).

f. The tested use of the nenu text referent in the status |i st
(section 4.7).

g. The tested input nmessage to recall previously used free text
(section 4.8).

5.6 COVMUNI CATI ONS BACKUP DOANLI NK

The functional design and use of the Communications Backup downlink
should be pursued in accordance with the detailed nodifications to
the design identified herein (section 4.9). Further, pilots and
controllers should participate in developing the default response
nmessages and i n devel opi ng procedures associated with the function.

5.7 FUTURE TESTI NG

Recommendations for future Data Link testing are contained in the
foll ow ng subsecti ons.

5.7.1 Training Requirenents.

Testing in the future will involve heavy workload scenarios, as well
as in-trail spacing requirenments. Since participating controllers
will require extensive training and hands on tinme, test facility



scheduling and test planning should increase training tinmes beyond
t hat assiqgned in the past.

5.7.2 D-Position Responsibilities.

Further testing should be conducted to develop the D position
capability in connection wth Data Link. In support of that
requi rement, D-position operational responsibilities should be
identified and tested, and new traffic scenarios should be devel oped
to increase sector workl oads.

5.7.3 Altitude Tineshare Display |Inpact.

Additional testing should be conducted to assess the effects of the
Al'titude Timeshare. A large scale test built from real operational
data and run from sinulation tapes should be assenbled. The display
channel should be tested to verify that the 1.5 second alternation is
mai nt ai ned during peak heavy | oads.

5.7.4 Data Link Procedures.

Controllers and pilots should jointly develop procedures for using
Data Link ATC services. The procedures should then be evaluated in
t he test bed.
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CONTROLLER QUESTI ONNAI RES

The controller questionnaires are designed to obtain feedback
fromeach controller participating in the |aboratory test
sessions. The areas covered by the questionnaires include the
Washi ngton Center Airspace, Test bed Software Validation,

Commruni cati ons Backup Downlink, and the D Controller Position.
The questionnaires contain a description of each of the areas to
be covered in the test sessions. Included wth each area are
guestions and comments to be filled out by each of the test
participants. Please take tine to read each question and provide
t he best answer possible. In sonme cases, a rating scale is used.
Dependi ng on the question, different rating scales will be used.
The foll owm ng shows the values for each of the choices in two of
the rating scal es used:

Rating Scale 1
1. Acceptable as is
2. Acceptable, mnor changes desirable
3. Marginally Acceptable, major changes necessary
4. Unacceptabl e
Rating Scale 2

VG = Very Good

G = Good
SG = Slightly Good
F=Fair
SP = Slightly Poor
P = Poor

VP = Very Poor

Any other rating scales that are used wll be explained with the
question. |If there are any questions on the ratings, ask the
facilitator at your sector. |If there are any further comments or
i ssues which are not included, please wite themdown in the
comment area provided. |If there is insufficient space, use the
back of the sheet on which the question appears.

Dat e Sect or



A
WASHINGTON CENTER AIRSPACE COMMENT SHEET

Four sectors fromthe Washi ngton ARTCC have been inplenmented in
the Data Link test bed to add realismto the Data Link
simulation. During the first night of tests you will be expected
to eval uate and comment on the WAshington Center airspace. As
the tests proceed on other nights, feel free to cone back to the
comment sheet and wite down anything you feel will benefit the
ai rspace i nplenentation. Follow ng the cooment sheet are 8 pages
for evaluation of each of the four new scenarios. Each sheet
shoul d be conpleted after the scenario has been run. The
facilitator at you sector will instruct you when it is tinme to
conpl ete each scenari o evaluation. Also, answer the question at
the bottomof this page after the |ast night of testing.

Does the overall set of sceanrios present a sufficient range of
operational problens to adequately excercise Data Link and test
its effectivness? |If not, what else is needed?







SCENARIO #1 EVALUATION

1. Choose the nunber bel ow which best describes how hard you were
wor ki ng during the test run.

Descri pti on of Wrkl oad Rat i ng
(Crcle One)

1
Very Low Wrkload - Al tasks were acconplished easily & quickly 2

3

4
Moderate (Normal) Wrkload - The chances for error or om ssion 5
were | ow.

6

7
H gher Than Nornmal Wrkload - The chances for sone error or 8
om ssi on were higher than nornal. 9

10
Very High Workload - It was barely possible to acconplish all 11
tasks properly. The chances for error or om ssion were high. 12

2. Rate your performance controlling traffic during the past
hour. Circle the nunber which best describes how well you think
you di d.

1 2 3 4 5 6 7 8 9 10
Poor Aver age Excel | ent

3. How busy were you during the period you were controlling
traffic?

1 2 3 4 5 6 7 8 9 10
Sel dom Had Fully Gccupi ed
Much To Do At Al Tines



4. Rate the degree to which you found this control period
stressful. Crcle the nunber bel ow which best describes how you
felt.

1 2 3 4 5 6 7 8 9 10

Low Hi gh
Stress Stress

5. What suggestions woul d you make to inprove this scenario?







SCENARIO #2 EVALUATION

1. Choose the nunber bel ow which best describes how hard you were
wor ki ng during the test run.

Descri pti on of Wrkl oad Rat i ng
(Crcle One)
1
Very Low Wrkload - Al tasks were acconplished easily & quickly 2
3
4
Moderate (Normal) Wrkload - The chances for error or om ssion 5
were | ow. 6

7

H gher Than Nornmal Wrkload - The chances for sone error or 8
om ssi on were higher than nornal. 9
10

Very High Workload - It was barely possible to acconplish all 11
tasks properly. The chances for error or om ssion were high. 12

2. Rate your performance controlling traffic during the past
hour. Circle the nunber which best describes how well you think
you di d.

1 2 3 4 5 6 7 8 9 10
Poor Aver age Excel | ent

3. How busy were you during the period you were controlling
traffic?

1 2 3 4 5 6 7 8 9 10
Sel dom Had Fully Gccupi ed
Much To Do At Al Tines



4. Rate the degree to which you found this control period
stressful. Crcle the nunber bel ow which best describes how you
felt.

1 2 3 4 5 6 7 8 9 10

Low Hi gh
Stress Stress

5. What suggestions woul d you make to inprove this scenario?







TEST BED SOFTWARE VALIDATION QUESTIONNAIRE

1. Automatic Transfer of Communication(TOC) - During the spring
testing, the ATDLVT suggested that auto TOC shoul d be avail abl e
for individual aircraft or for all aircraft bound for specific
sectors. The test bed inplenentation of the auto TOC only all ows
all aircraft wthin a sector to be in auto or manual node. This
l[imtation is a result of the conplexity of inplenenting the ful
auto TOC into the NAS software. Nevertheless, the auto TOC can
be evaluated for its display attributes and general workings with
ot her NAS functions. The input action to enable or disable auto
TOC for all aircraft is as follows; DL CAT KEY, DL Setting CRD
input, T, AUTO or MAN. This wll enable automatic or manual node
TOC for all aircraft in the sector. In addition, when a sector is
pl aced in the automatic TOC node, an "A" wll be displayed in the
sector setup line at the top of the PVD to indicate Auto node
enabl ed for the sector. If the sector is in manual node an "M is
di spl ayed.

Al so note: Wien Auto TOC is enabled, if the handoff of track
control is initiated manual ly, the handoffinput action; Sector
Nunber, FLID will uplink the TOC nessage upon track control
acceptance. If the input action; Sector Number, |, FLID (Inhibit)
is used when TOC is in Auto node, the TOC nessage will be placed
in a Held status upon acceptance of handoff.

Quest i ons:

What is your opinion of the DL CAT KEY, DL Setting CRD input, T,
AUTO or MAN i nput ?

Acceptable as is

Acceptabl e, m nor changes desirable

Mar gi nal Iy Acceptabl e, major changes necessary
Unaccept abl e

PwhE

Coment s

VWhat is your opinion of the TOC Inhibit feature, i.e., Sector
Nunber, 1, FLID

Acceptable as is

Acceptabl e, m nor changes desirable

Mar gi nal |y Acceptabl e, maj or changes necessary
Unaccept abl e

PwhE

Coment s






How woul d you rate the status display at the top of the PVD?

Acceptable as is

Acceptabl e, m nor changes desirable

Mar gi nal |y Acceptabl e, maj or changes necessary
Unaccept abl e

PwONE

What ot her synbol ogy woul d you suggest?

Overall how would you rate the automatic TOC node?

VP P SP F SG G VG

O her coments and suggestions for Automatic TOC




2. DL IOK With the S Option and DL IOK From Any Sector - During
the spring testing, when a track was stolen using the /OK option
with the S the status of the TOC nessage was not displayed at the
stealing sector. Try stealing an aircraft from another sector
with the Data Link /OK function. This will involve three sectors.
Accept handoff for a track and hand that track to the next sector
before the TOC has been sent at the sector with Data Link
eligibility. Use the DL CAT KEY, /OK, S, FLID to steal
eligibility. Qoserve that the TOC nessage status is displayed
only at the stealing sector.

Quest i ons:

How woul d you rate the status list and Full Data Bl ock displays?
Acceptable as is

Acceptabl e, m nor changes desirable

Mar gi nal Iy Acceptabl e, major changes necessary
Unaccept abl e

PwhE

Coment s

Shoul d the /OK function be available for all sectors who have had
track control for an aircraft but have handed that track control
t o anot her sector?




3. Held TOC Messages Not Bright - Send a TOC nessage and observe
that during the HELD state the nessage is not double bright in
the status |ist.

Quest i ons:

How woul d you rate the display of Held TOC nessages?

Acceptable as is

Acceptabl e, m nor changes desirable

Mar gi nal Iy Acceptabl e, major changes necessary
Unaccept abl e

PwONE

Coment s

Can you find the Held TOC nessage in the status list to uplink?
Wuld it be better if the nmessage were di splayed as doubl e
bright?

A-10



4. Sending Data Link Eligibility - Data Link eligibility my be
sent to another sector. During the spring tests the ATDLVT
suggested new i nputs for uplinking or not uplinking a TOC nessage
when the sector eligibility is sent to another sector. The inputs
to send eligibility and uplink a TOC nessage with the specified
sector's frequency in the uplink nmessage is as follows; DL CAT
KEY, Sector Nunber, FLID. If the controller chooses not to uplink
a TOC nessage to the aircraft the follow ng i nput sequence is
used; DL CAT KEY, Sector Nunber, |, FLID. Try sending Data Link
eligibility using both of these nethods. Eval uate the input
sequences for validity.

Quest i ons:

The i nput sequence, DL CAT KEY, Sector Nunber, FLID will send
eligibility and uplink a TOC nessage, while DL CAT KEY, Sector
Nunber, |, FLIDw Il send eligibility but inhibit the uplink. How
woul d your rate these inputs:

1. Acceptable as is

2. Acceptable, mnor changes desirable

3. Marginally Acceptable, major changes necessary
4. Unaccept abl e

Comments on sending eligibility.

A1



5. Altitude Timeshare - Cbserve the tineshare of the uplinked
altitude data and the current altitude Full Data Bl ock display.
Three intervals will be tested, one half, one, and two seconds.
Decide which time interval (if any) works best for tinesharing
t he data.

Quest i ons:
How woul d you rate the altitude tinmeshare?
1. Acceptable as is
2. Acceptable, mnor changes desirable
3. Marginally Acceptable, major changes necessary
4. Unacceptabl e

Coment s

VWi ch tinmeshare interval is preferred? 1/2, 1, or 2 seconds? Wy?

A-12



6. Full Data Block Failure Display Options - In the May, 1990
controll er evaluation, the entire FDB was di spl ayed as doubl e
bri ght when a Data Link transaction Failed (i.e., No Pil ot
Response, Communi cation Failure, or Pilot Unable). The general
concensus was that this Failure display nethod was unaccept abl e.
The current test provides two new generic FDB failure
indications. 1) The Data Link eligibility synmbol is displayed as
an oversized character and 2) The whole AID field (1st line of
the FDB) is displayed as oversized characters. Both of the above
Failure nmethods are to be evaluated during the testing.

Quest i ons:

Which of the alternatives (if any) are acceptable? Wiy or why
not ?

How woul d you rate the alternative you picked?

VP P SP F SG G VG

A-13



7. Menu Text Referent in the Status List - The nenu text nessage
referent and uplinked altitude data are displayed in the Data
area of the Data Link status |list. Evaluate whether or not this
data is displayed appropriately in the status |ist.

Quest i ons:

How woul d you rate the display of the data in the status |ist?
Acceptable as is

Acceptabl e, m nor changes desirable

Mar gi nal Iy Acceptabl e, major changes necessary
Unaccept abl e

PwONE

Coment s

s the data suffieient? Wiat el se should be incl uded?

A-14



8. Free Text Recall - The input to recall the |ast entered free
text message is; DL CAT KEY, T. To uplink the last entered free
text message the inputs are; DL CAT KEY, T, FLID or ALL.
Additionally, the R and D positions each have their own
recal | abl e messages. Evaluate the inputs for free text recall and
use the capability at both the R and D controller positions.

Quest i ons:

What is your opinion of the input DL CAT KEY, T to recall the
nmessage?

Acceptable as is

Acceptabl e, m nor changes desirable

Mar gi nal |y Acceptabl e, major changes necessary
Unaccept abl e

PwONE

Coment s

VWhat is your opinion of the input DL CAT KEY, T, FLID or ALL, to
uplink the last entered free text nessage?

Acceptable as is

Acceptabl e, m nor changes desirable

Mar gi nal |y Acceptabl e, maj or changes necessary
Unaccept abl e

PwONE

Coment s

Are recal |l abl e nessages at both the R and D positions
appropri ate?

How woul d you rate the Free Text Recall Service?

VP P SP F SG G VG



A-15



9. Data Link Service Display i1n the Status List - The Functi onal
Specification provides the choice to display or not display each
Data Link service in the status list. If the service is
suppressed fromdisplay, normal (i.e., Sent, Delivered, WIco)
status will not be displayed in the status |list. However, if a
Dat a Li nk message Fails, the display of the nessage will be
forced in the status list, even if the service is suppressed from
status list display. This test will try to determ ne which Data
Li nk services nust be displayed in the status [ist and which
shoul d not. The proposed setting wll be: TOC - ON Altitude

Assi gnnent - OFF Free Text- OFF

Quest i ons:

Wi ch services should be displayed and which should not? Wy?

Shoul d messages that Fail always be displayed in the status list?

Shoul d Hel d TOC nessages al ways be included in the status |ist?

A-16



COMMUNICATIONS BACKUP DOWNLINK QUESTIONNAIRE

1. D-CRD Acknowledgement Button and Alarm - Determne if the
illumnation of the D position CRD Acknow edgenent button and D
position alarmare the appropriate nmechanisns for alerting the
controller to the incom ng downlink nessage.

Quest i ons:

Do the D-CRD Acknow edgenent button and D-position al arm provide
acceptabl e alerting nmechanisns for the incom ng downlink nessage?
How woul d you rate the alerts?

Acceptable as is

Accept abl e, m nor changes desirable

Mar gi nal |y Acceptabl e, major changes necessary
Unaccept abl e

PwONE

Coment s

2. Downlink Message Display - Eval uate the D CRD acknow edgenent
button for displaying the communi cati ons backup downlink nmessage.
Determne if the nmessage referent, tine of receipt of the
message, AID, and the downlink text are displayed properly in the
D position CRD

Quest i ons:

How woul d you rate the display of the downlink informtion?
Acceptable as is

Acceptabl e, m nor changes desirable

Mar gi nal |y Acceptabl e, maj or changes necessary
Unaccept abl e

PwhE

Coment s

A-17



|s the use of the D-CRD Acknow edgenent key to display downlink

nmessages acceptable? Wat if the communi cati ons backup downli nk
nmessage(s) are mxed with other nessages sent to the D position?
WI1l this pose any potential problens?

s all the information that is currently displayed with the
downl i nk message appropriate?

s there any additional information that needs to be included?

3. Flight Strip Printer (FSP) Data Display - Exam ne the display
of the data on the flight strip printer. Coment on the FSP
fields used for display of the downlink nessage and associ at ed
dat a.

Quest i ons:

How woul d you rate the FSP out put?

Acceptable as is

Acceptabl e, m nor changes desirable

Mar gi nal |y Acceptabl e, maj or changes necessary
Unaccept abl e

PwhE

Coment s

A-18



s the data displayed in the proper fields of the FSP? If not,
whi ch data shoul d be displayed in which fields of the FSP out put?

Shoul d col or be used to distinguish certain fields (i.e., Red or
Bl ack) ?

WIIl the flight strip print-out be required as soon as the
downl i nk nmessage i s received?

Do all downlink nessages need to be printed out on the FSP?

4. Acknowledgement of the Downlink Message - Determine if the
keyboard inputs required for response to the downlink nessage are
appropriate. The input sequence to acknow edge the downli nk
message is; ACK QAK (new QAK at D-position), referent nunber, and
optionally a response. If no response is included in the nessage,
a default response (i.e., Standby) will be generated and sent to
the pilot. Allowable values for the response are S for Standby, R
for Roger, A for Approved, and U for Unabl e.

Quest i ons;

A-19



How woul d you rate the Acknow edgenent input format?

1. Acceptable as is
2. Acceptable, mnor changes desirable
3. Marginally Acceptable, major changes necessary
4. Unacceptabl e
Comrent s

Does the controller have to respond to a Communi cati ons Backup
Downl i nk nessage?

What shoul d the default response to the downlink nessage be?
Shoul d there be additional allowable values for the response?

5. Overall Assessment

How woul d you rate the Comruni cati ons Backup Downlink service
overal | ?

VP P SP F SG G VG

A-20



D-POSITION QUESTIONNAIRE

The D-Controller position has been cited as a potential candidate
for performng certain Data Link functions by the ATDLVT in the
past. In previous Data Link tests the D-position has not been
utilized. Now with the current downlink design and the potenti al
benefits of the D position used in conjunction with Data Link,
the necessity for including the D position has becone apparent.
The current exercise is intended to solicit ideas about the use
of the D-position. Functions and responsibilities of the D
position and the potential workload reduction on the R-position
are the focus of this effort. Al so the question of, Can the
inclusion of the D-position increase an entire sector's capacity?
shoul d be asked.

During the 1 hour test, two controllers will be present at each
sector position. They wll take on the roles of the R and D
controllers. Half way through the test run the controllers should
switch roles so each controller can give a proper eval uation of

t he Dposition issues.

A starting point for the test should be to define which Data Link
functions the D-position can perform(e.g., Downlinks, Hand-
offs). Also, thought should be given as to how future eval uations
shoul d be conducted. Future tests will be conducted to answer the
gquestions and issues raised above.

1. D-Position Functions - Comment on the Data Link functions that
can be perfornmed at the D position.
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2. Future Evaluations --Coment on how future Data Link testing
coul d be conducted to hel p answer the questions of increasing a
sector's efficiency and reduci ng workl oad on the R-position.

A-22
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EN ROUTE CDIs

CDI  #: E1-091390 PRIORITY: HIGH
CTR REFERENCE #:

TITLE: DOWNLINK NONRESPONSE TIMEOUT

SYSTEM: En Route

DESCRIPTION: | f controller does not respond to a downlink
should there be a tineout alert. The follow ng are possible
scenari os.

1. Pilot side times out giving sone kind of alert. The pilot
will resend or delete and call.

2. No pilot side timeout. It will remain steady, no alert.

3. Controller side will: a. Remain stable with no alert and no
bl ock of response. b. Show alert but with no bl ock of uplinked
response. c. Show alert and bl ock uplinked response (since pilot
side has tinmed out).

SUGGESTED SOLUTION:

RESOLUTION: The ATDLVT recommended at the the Nov 5-9 Techni cal
Center Meeting that this issue be re-exam ned and this CDI
di scussed at a future design discussion neeting on downlinks.



EN ROUTE CDIs

CDI  #: E2-091390 PRIORITY: HIGH
CTR REFERENCE #:

TITLE: NAKed RESPONSES TO DOWNLINKS

SYSTEM: En Route

DESCRIPTION: Al l downlinks need to be responded to by approve,
di sapprove, (watever). This constitutes an uplink which
unfortunately can run afoul and get a negative acknow edgenent
(NAK) on the uplink. Howw Il this be shown?

SUGGESTED SOLUTION: In the status |list where it can be sl ewed for
resendi ng.

RESOLUTION: The ATDLVT concurred with the suggested sol ution
above at the Nov 5-9 1990 Technical Center Meeting. The ATDLVT
al so stated that this issue should be re-exam ned at a future
desi gn di scussion neeting on downl i nks.



EN ROUTE CDIs

CDI #: E4-091390 PRIORITY: H GH

CTR REFBRENCE #:

TITLE: STEALING DL DELETES MESSAGES

SYSTEM: En Route

DESCRIPTION: Sonetinmes a controller need steal DL eligibility.
Should this be allowed if a nessage is held, pending, failed,

unabl ed, out? or a downlink is pending or with failed out? uplink
response.

SUGGESTED SOLUTION:
RESOLUTION: The ATDLVT stated the follow ng concerning this
i ssue at the Nov 5-9 1990 Technical Center neeting:

| . A controller cannot steal data link eligibility w thout
track control

2. A controller cannot steal track control with data |ink
nmessages pendi ng.

3. A controller shall not hand off while a data |ink nessage is
pendi ng.



EN ROUTE CDIs

CDI  #: E9-091390 PRIORITY: H GH
CTR REFERENCE #:

TITLE: DOMLINK R AND D SI DE

SYSTEM: En Route

DESCRIPTION: On the bulletin board, Charles Scanlon indicates
what pilots would like in terns of dowlink. A copy is attached.

RERCQUTE downl i nk was especially liked. This is a host function
for nost facilities but DL can do it for ARTS also since it
interfaces with host. AAS for sure. They wll be |ooking at 4-D
flight paths in future.

PREDEPARTURE CLEARANCE downl i nk was unani nously accept ed.

Al RSPEED, HEADI NG, ALTI TUDE and FREE TEXT requests were all
unani nously wanted but were sonetines voiced instead by the
pilots in their tests.

SUGGESTED SOLUTION: Pil ot ideas suggest downlink is a general
function not an energency function and that downlinks should be
treated just as inportantly as pilot call by the R side as well
as D side.

RESOLUTION: The ATDLVT recommended at the Nov 5-9 1990 Techni cal
Center neeting that this issue be re-exam ned and this CDI
di scussed at a future design discussion neeting on downlinks.



EN ROUTE CDIs

CDI  #: E10-091390 PRIORITY: H GH

CTR REFERENCE #:

TITLE: SPEEDS AND HEADI NGS | N MENU

SYSTEM: En Route

DESCRIPTION: Suggest that en route have adaptabl e headi ng and
speed nenu nessages |ike altitude. Wen sent, status indications
woul d he like free text.

Headi ng and speed MI entries

To send MI nessage DL, MI referent, FLID

To send MI & change three digits DL, MI referent, nnn, FLID
To change & retain MI three digits DL, M enter

SUGGESTED SOLUTION:

RESOLUT ION: The ATDLVT recommended at the Nov 5-9 1990
Techni cal Center neeting that this issue be re-exam ned and this
CDI di scussed at a future design di scussion neeting.



EN ROUTE CDI~

CDI #: E2-101890 PRIORITY: HIGH
CTR REFERENCB #:

TITLE: MJULTI PLE MESSAGES FROM MENU TEXT

SUPPLEMENTAL DATA: ORI G NATOR - EVAN DARBY

SYSTEM:  HOST

DESCRIPTION: The controller should have the ability to send nore
than one nmenu text nessage to an aircraft. By conbini ng nessages
the controller could be nore efficient and Data Link will becone
even nore powerful.

SUGGESTED SOLUTION:

Allow nultiple Data Link nmenu text selections. These selections
should be tied together to form one clearance and then sent to
the aircraft. The pilot nust either accept the entire clearance
or the entire clearance is void. This elimnates the problem of
partial clearances being used.

EX. "DL" A CF (CD
A + Cinmb and Maintain FL 230
.C Mai ntain 250 Kts
. F FIl'y Headi nqg 060 Vectors for Spacing
RESOLUT ION: The ATDLVT concurred with the above solution at

the Nov 5-9 1990 Technical Center neeting. The ATDLVT stated
enphatically that when nore than one nmenu text nessage is sent to
an aircraft, multiple nessages of the sane type may not be
uplinked, i.e., nmultiple speeds, altitudes, etc.






EN ROUTE CDIs

CDI _#: El 0- 030990 PRIORITY: H gh

CTR _REFERENCE #: 90030602

TITLE: | NTERFACI LI TY DL PROCESSI NG

SUPPLEMENTAL DATA: Problem Area: Design

SYSTEM: En Route

DESCRIPTION: The purpose of this CTRis to develop the functiona
processing requirenents for Data Link interfacility processing, and
to suggest that the approach in the Data Link functiona
specification be tested. That approach incorporates a new
interfacility message, which will facilitate Data Link Transfer of
Communi cations (TOC) for handoffs ARTCC/ ARTCC and ARTCC/ TRACON.

In that approach, presented herein, an interfacility Status Update
(SU) nmessage contains AID, a Reference Nunber, Transaction Status and
operation data such as radio frequency. This nessage will be
generated by the sending conputer and will be used to update
transaction status in the receiving conputer when a TOC i nvol ves nore
than one facility. Below, SU nessage applications to nornal
interfacility TOC, and to forcing and stealing Data Link eligibility
are di scussed.

| .0 Normal Handoff and Transfer of Conmmunication

Figure | contains a diagramwhich is referenced by the description of
interfacility Data Link activity presented below. For an aircraft
havi ng Data Link session connectivity to the conputers in both
facilities, interfacility transfers of track control, radio frequency
assignnent and Data Link eligibility can be acconplished as fol |l ows:

. To initiate a transfer, Position Ain facility A enters track
handoff to position Bin facility B. "Hxx" blinks in both data
bl ocks. The full data block at A indicates Data Link
eligibility. The full data block at B indicates Data Link-
capability.

. When the Controller in B accepts handoff, and "O xx" is displayed
in both data bl ocks, a HELD Data Link nessage having B s radio
frequency is generated and displayed in A's status |list. Generation
of this nessage initiates a TOC transaction. Full Data Bl ock
capability/eligibility synbols operate the sane as with intrafacility
TCC.

An SU nmessage is built and transmtted to B. The SU nessage
i ndicates HELD, the radio frequency and the unique transaction



identifier (reference nunber). In B, this information is displayed
the same as transaction information for intrafacility handoffs.
B-7
The controller in A uplinks the nessage to the aircraft. As
Status changes to SENT, DELIVERED and WLCO, or FAIL, each status
change is sent to B via an SU nessage.

When the status changes to WLCO, the B conputer assigns Data
Link eligibility to position B, in accordance with the requirenents
for granting Data Link eligibility. The Full Data Block synbol
changes to indicate eligibility. At A the A conputer changes the
Full Data Block synbol to indicate Data Link capability, not
eligibility, in the same way as for intrafacility TOC

The pilot changes frequency and calls B. First call and
initial contact may be execut ed.

It should be noted that conputer tables of radio frequencies nmnust
i nclude all of those used for interfacility transfers.

2. Forcing Data Link Eligibility

When a track enters a facility and Data Link eligibility has not been
established for a position within that facility, a process simlar to
track initiation should be used for forcing Data Link eligibility.
In today's ATC system an en route sector can force TRACK control by
entering "/OK" and the track identification. For Data Link
eligibility, the follow ng procedure is suggested.

The sector desiring Data Link eligibility for the aircraft
must first acquire track control. This control is acquired by
automatic track initiation, manual input action to initiate a
track, or by using "/OK" to force a handoff to the entering sector.

After acquiring track control, the sector PVYD will display the
full data block with the Data Link-capability symbol indicating that
a Data Link session is established for the aircraft. To acquire Data
Link eligibility, the sector with track control should enter the
Data Link Category/Function key and "/OK" for the aircraft ID. The
conmputer would assign Data Link eligibility to the entering sector
If the operational "S" were entered, an uplink nmessage would be built
with that sector's radio frequency, and would be uplinked to the
aircraft. The transaction status would be set to "SENT", and further
processed according to Data Link requirenents.

In the above exanple, no SU nessage is generated. The conputer does
not know which external facility, if any, previously had

Data Link eligibility. It is expected that operational coordination
anong facilities wll ensure that only one controller issues
operational directives to the pilot, as is the case in today's ATC
facilities.

In the above approach, the SU nessage only updates transactions
between facilities, and no nessages are required to deal directly
with eligibility assignments between facilities.



3. Stealing Data Link Eligibility

To elimnate the possibility of a controller in one facility having
DL eligibility with an aircraft at the sanme tine as a controller in
B-8

another facility, interfacility messages m ght be generated to be
specifically used for eligibility. But, nultiple eligibility is not
clearly a problem On the contrary, some advantage m ght accrue from
providing an interface between a pilot and ATC in parallel with the
control interface, e.g., for nonoperational information transfer.

A problem occurs if nore than one controller issues an operationa
command to an aircraft.

If a controller uplinked an invalid command, any ability to steal DL
eligibility fromanother controller enables this problem regardl ess
of interfacility conputer nessages that might be associated directly
with eligibility. For a conputer-based interfacility eligibility
control mechanismto be effective, a "negotiation" process would be
necessary, where a controller "requests" eligibility fromsome other
facility.

However, a negotiation process would be neither practical nor
necessary. To execute a negotiation process, the stealing
controller, or Host computer, nust send a request.

A sector with DL eligibility could ignore or refuse the request. On
what basis is that decision made? Wuld not there be a need to
determ ne what that facility is requesting DL eligibility, and what
they intend to do with it?

VWhy woul d interfacility nessages be needed to request Data Link
eligibility if subsequent coordination results anyway?

To summari ze, using interfacility nessages to ensure that only one
controller maintains eligibility throughout all of the ATC
facilities, who currently are capable of DL comrunications with an
aircraft, would require a negotiation process. At this tinme, the
need for such a process is not apparent.

It is therefore suggested that the test bed provide Host/ARTSI |
interfacility testing as soon as possible, execute SU nessage to keep
both systens updated for interfacility TOCs, and that Data Link
eligibility be assigned within a facility.

Bot h Host and ARTSII| software should therefore be nodified to
execute SU nessage generation and reception.

RESOLUTION: The ATDLVT reconmended at the Nov 5-9 | 990 Technica
Center neeting that this issue be re-exanm ned and this CDI discussed
at a future design discussion neeting.







EN ROUTE CDIs

CDI #: E3-091390 PRIORITY: MEDI UM

CTR RBFERENCE #:

TITLE: FAILED DLP DOESN T DELETE MSGS

SYSTEM: En Route

DESCRIPTION: If the Host fails, it should not delete status I|ist
nmessages. The controller mght assune the nsgs were delivered

Instead all nessages should be given the status word "OUT"
because they have been | ost since the conputer has failed.

SUGGESTED SOLUTION:

RESOLUTION: The ATDLVT recommended at the Nov 5-9 1990 Techni cal
Center neeting that this CD be closed and a new one opened
entitled: Failed Recovery Data.
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EN ROUTE CDIs

CDI #: E-091390 PRIORITY: MEDI UM

CTR REFERENCE #:

TITLE: SECTOR FREQUENCY CHANGE

SYSTEM: En Route

DESCRIPTION: | f a frequency goes bad, the controller may need
to switch to another one. At the same tine the controller needs
to change the frequency associated to his sector in the conputer
table. | suggest nmenu itemF "change to ny freqg---.----" \Wen
sent to ALL, it changes the conputer table. |If sent to one flid,
it does not change the table.

The initial services spec says that frequency changes for the TOC
tabl e can only be done by the supervisor.

SUGGESTED SOLUTION:

RESOLUTION: The ATDLVT stated at the Nov 5-9 1990 Techni cal
Center neeting that frequency changes should only be done by the
supervi sor
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EN ROUTE CDIs

CDI #1: E*-091390 PRIORI TY: LOW
CTR REFERENCE #:

TITLE: QQ S FLID TO UPLI NK REQUESTED

SYSTEM: En Route

DESCRIPTION: The entry QQ FLID overwites the interimaltitude
in the FDB with the requested. The entry QQ S FLID seens |ike
the logical entry to uplink it also. This is because QQ ddd FLID
becones uplinked by adding an S, eg. QQ ddd S FLID. However, the
designed entry is DL R FLID. | suggest it be changed to QQ S
FLI D because

1. It frees up Rto be used for “Roger” response to downlinks.
2. It shortens the nenu text list.
3. It is consistent with “S” design.

SUGGESTED SOLUTION: Use QQ S FLID to put requested in FDB and
uplink it.



RESOLUTION: The ATDLVT did not concur with this CDI at the Nov5-9
1990 Technical Center neeting. The ATDLVT stated that “S’ neans
send and the controllers want this to remain a clear fact.
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EN ROUTE CDIs

CDI #:_ EI-101890 PRIORITY: LOW

CTR REFERENCE #:

TITLE: PRI NT MENU TEXT MENU

SYSTEM: En Route

SUPPLEMENTAL DATA: ORI G NATOR - EVAN DARBY

DESCRIPTION:

For the nost part controllers do not Iike to have |isted

di spl ayed on their PVD s. Controllers must already watch their
Metering list, Conflict alert list, M list and up to three

optional I|ists.

There nust be sonme other optional nmethod for viewing or referring
to data in the nenu text I|ist.

SUGGESTED SOLUTION:

Allow the controller to print the Data Link nenu text list on the
FSP.

Possi bl e entry coul d be:

“DL" (FSP #) (M) (Enter)

RESOLUTION: The ATDLVT approved this CDI for test bed
i npl enentation at the Nov 5-9 1990 Techni cal Center neeting.
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EN ROUTE CDIs

CDI #: E3-101890 PRIORITY: LOW
CTR REFERENCE #:

TITLE: ADDI TI ONAL DATA BLOCK | NFORVATI ON
SUPPLEMENTAL DATA: ORI G NATOR - EVAN DARBY

SYSTEM:  HOST

DESCRIPTION: During an altitude wuplink there exists the
possibility for information to reach the pilot and then either
time out or be pilot unabled. In either case the controller
needs to know that the pilot has the information available to
hi m The controller philosophy in the past has been all we need
to know is did the nessage fail or not. Thi s concept has sone
merit but is not entirely true. |f the downlink of the WLCO
message should fail for some reason the pilot may be conplying
with the clearance and the data block still reflects a FAIL
st at us.

SUGGESTED SOLUTION:

Change the data bl ock synbology to include the "D' for delivered.
This would be displayed in the data block after the technica
acknow edgenent was received from the aircraft between the "S"
for sent and the "W for wlco. Now t he controll er woul d have
information available on the status of the nessage not just the
end result and could take appropriate actions.

RESOLUTION: The ATDLVT stated at the Nov 5-1990 Technical Center
meeting that they do not want a "D' in the Data Block, they do
want the "UNABLE" in the Data Block, and they want "NAKs" and
"FAILs" in the status 1ist
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EN ROUTE CDIs

CDI #: e7-091390 PRIORITY: LOW

CTR REFERENCE #:

TITLE: STATUS LI ST SUPPRESSI ON OVERRI DE

SYSTEM: En Route

DESCRIPTION: Even though the status |list may be suppressed
di splay NAKs, fails, unables, and hel d nessages, since they need

attention and can be slew entered fromthe |ist.

The initial en route spec has this feature but does not include
hel d TCCs.

SUGGESTED SOLUTION:

RESOLUTION:
The ATDLVT stated at the Nov 5-9 1990 Technical Center neeting

t hat NAKs, FAILs, UNABLEs, and HELD nessage di spl ays should
appear on the PVD even though the status |list may be suppressed.
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APPENDI X C

SECTOR DESCRI PTI ONS



Lessburg En-Route/ Sim Pil ot Lab Pairings

Controller sectorPilot Lab Consol eFreq.

Pilotl 30 34, 35, 36 125. 750
Pilot2 32 17, 18, 19 133. 720
Pilot3 60 22, 23, 24 135. 400
Pilot4 31 37, 38, 39 124. 250
Departure Chost 69 20, 33 I ntercom
Only
Arrival Ghost 57 21, 40 111. 100



1/11/90 .
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A - ELKINS I - HOPEWELL

B -~ BUENA VISTA J = GREEN BAY

C - BUCKS ELBOW K - SHIPBOTTOM

D = ROANOKE L = ATLANTIC CITY

E - MARTINSBURG M - CAPE CHARLES

F - MODENA N - WHALEYVILLE

G - MILLVILLE O - JOHNSONVILLE

H - FALLS CHURCH P - ROCKY MOUNT
Q - WILMINGTON
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A - ELKINS J - BUENA VISTA

ZDC - WASHINGTON CENTER B - GRANTSVILLE K - NOT USED
C - LINDEN L - SOUTH BOSTON

HIGH ALTITUDE FREQUENCIES & DIAL C D - BUCKS ELBOW M - SEA ISLE
"E = HAGERSTOWN N - CAPE CHARLES
F - BALTIMORE O = WHALEYVILLE
G - KENTON P - JOHNSONVILLE
H - PATUXENT Q - ROCKY MOUNT

I - GREEN BAY R - NEW BERN
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LI ST OF Al RCRAFT CALL-SIGNS COVMON TO THI'S Al RSPACE

AAL  AMERI CAN
ACA Al R CANADA
AW Al R W SCONSI N
CDL CAROLI NA
CHQ CHAUTAUQUA
COA  CONTI NENTAL
COM COWAI R

DAL DELTA

EAL EASTERN

HNA  HENSON

JIA BLUE STREAK
MXA MEXI CANA
NAE EAGLE FLI GHT
QKC QUAKER CI TY
R  ARW

S  SAM

TWA TWA

UAL UNI TED



ADW
BAL
BCB
BKW
BLF
BRV
BUY
BW
CAE
CHO
CHS
CKB
CLT
CRW
CSN
CTF
DAA
DAN

EKN
EM

ESL
EVR
FAK
FAY
FBG
FDK
FLM
FLO
FVX
GSB
GSO
GVE
HKY
HPW
HSP
HTS
HVQ
HYX
I AD
| KB
I NT
I SO
JYO
LBT
LFI

LI B
LV\B

LOCATI ON | DENTI FI ERS

ANDREWS AFB

BALTI MORE, MD
BLACKSBURG, VA
BECKLEY, W/

BLUEFI ELD, W
BROOKE, VA

BURLI NGTON, NC
BALTI MORE WASHI NGTON | NTL Al RPORT
COLUMBI A, SC
CHARLOTTESVI LLE, VA
CHARLESTON, SC
CLARKSBURG, W/
CHARLOTTE, NC
CHARLESTON, W/
CASANOVA, VA
CHESTERFI ELD, SC
DAVI SON AAF

DANVI LLE, VA

WASHI NGTON NATI ONAL
ELKI NS, W/

VESTM NI STER, MD
KESSEL, W/

NEWARK, NJ

FLAT ROCK, VA
FAYETTEVI LLE, NC
FORT BRAGG NC
FREDERI CK, VA
FALMOUTH, VA
FLORENCE, SC

FARWI LLE, VA
SEYMOUR JOHNSON AFB, NC
GREENSBORO, NC
GORDONSVI LLE, VA

H CKORY, NC
HOPEVEELL, VA

HOT SPRI NGS, VA
HUNTI NGTON, W/
CHARLESTON, W/

LEXI NGTON, KY

WASHI NGTON DULLES | NTL Al RPORT
W LKESBORO, NC

W NSTON SALEM NC
KI NSTON, NC
LEESBURG, VA
LUMBERTON, NC
LANGLEY AFB, VA

LI BERTY, NC

LEW SBURG, VA



LYH LYNCHBURG VA

MGW  MORGANTOWN, W/

MOL MONTEBELLO, VA

MRB MARTI NSBURG, W/
MIV  MARTI NSVI LLE, VA
ORF NORFOLK, VA

OIT NOTTI NGHAM MDD

POB POPE AFB, NC

PSK DUBLI N, VA

PXT PATUXENT RI VER NAS, M
RDU RALEI GH/ DURHAM NC
RIC RI CHMOND, VA

RNL RAI NELLE, W

ROA ROANCKE, VA

SBV SOUTH BOSTON, VA
SBY SALI SBURY, MD

SDZ SANDHI LLS, NC

SHD SHENANDOAH VALLEY ARPT, VA
SIF REIDSVILLE, NC

SOP  SOUTHERN PI NES NC
SPA  SPARTANBURG, SC
MAO ABERDEEN AMORY, MD
W0 MANASSAS, VA

W3 WAYNESBORO, VA

W6 W NCHESTER, VA

Ws2 CHAPEL HI LL, NC
Wb4 WESTM NSTER, MD
W8 SOUTH BOSTON, VA
W3 ORANGE CO, VA






Sector 30

OT SPRINGS (HSP) 29/ VALLEY SECTOR 30

1. Ceneral Description: The Valley Sector (R30) serves as a
departure sector for two main airports in the mddl e western
Virginia (Roanoke and Lynchburg). This sector will be conbined
with Hot Springs for the purposes of our testing and serves as
approach control for the Lew sburg/Hot Springs and Lynchburg,
Airports. The basic altitudes are FL230 and bel ow, with Roanoke
approach owni ng 10,000 and below. The two primary very high
frequency omidirectional ranges (VOR s) are Roanoke (ROA) and
Lynchburg (LYH) There are instrunent approaches for all major
airports in the sector. There are VFR towers at Lynchburg and
Lew sburg, Virginia. Due to nountainous terrain, the m ninmm
vectoring altitude is 6000 feet.

2. Radi o Frequenci es: For the purpose of this test, the
frequencies for sector 29/30 wll be 123.000.

3. Pr ocedur es:

A.  Roanoke Approach
1. Arrivals:

a. Shall cross 25 mles fromthe Roanoke VOR | evel
at 110 and 250 Kts. Hand-offs shall be acconplished prior to the
Aircraft crossing the approach boundary.

b. Roanoke arrivals operating at or bel ow 10, 000
feet shall be verbally coordi nated wi th Roanoke approach prior to
hand-off. All coordination involving facilities other than
sectors 29/30, 31, 32 and 60 will be acconplished with sector (69
Ghost) .

2. Departures:

a. All Roanoke departures will be clinbing to 10, 000
feet or their assigned altitude if |less than 10,000 feet.

b. Al roanoke departures will be established on
their correct route of flight before being handed-off to center






B. VFR Tower s:

1. Center Procedures:

a. Al flight plans shall be issued to the tower at
| east 10 mnutes prior to their departure tines:

1. Aircraft Id.

2. Type A/ C- Beacon Code

3. Route/Destination

4. Altitude to expect 10 mn. after Dept.

b. Al inbound flight plans shall be given to the tower
15 mnutes prior to Destination tine:

1. Aircraft Id.

2. Type A/ C

3. Type of Approach
4. Arrival Tinme

c. Wen towers call for RLS of aircraft the center shal
i ssue:

1. Initial HDG
2. Initial ALT.

2. Tower Procedures:

a. Wen towers call for RLS they shall provide the
Active RW.

b. Tower is responsible for the visual separation
bet ween arrival s and departures.

c. Tower shall call and advise the center when an A/IC in
i nsi ght |andi ng assur ed.

C. Over Flight Procedures:

1. Raleigh-Durhamarrival traffic shall enter South Boston
Sector (69) Chost at or bel ow FL210.

2. Non-Jet arrival traffic to Baltinore, Washington
Ri chnmond and satellites operating at or above 17,000 feet shal
be handed-off to AZALEA (31) at or bel ow 15,000 feet.

3. Arrivals to Raleigh Co. (BKW shall be handed- of f
directly to Charl eston approach (69 CGhost) at or bel ow 10,000 as
coor di nat ed.



4. Arrivals to Charl eston,

W/ operating above 16, 000 feet

shall cross the common boundary at or bel ow FL230 descending to

16, 000.
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Sector 30 Facts Sheet

Roanoke Arrivals
Roanoke Departures

Ral ei gh- Dur ham Arr

Non-Jet Traffis to
Baltimore (BWI)

X 25 mles fromROA Q 110 and 250 Kts
Clinmbing to 10,000 on corse

Sout h Boston @or Bel ow FL210

@ or

Washington (DCA)/(1AD)

Richmond (RIOC)
Satellites

Ral ei gh Co. (BKW Arr

Charl eston Arr

Val | ey sector
Azal ea sect or
Gordonsville sect or
Mont ebel | o sect or

Gnhost Departures sector
Arrival Ghost

Roanoke Approach
Lynchburg Tower

Al Towers

@ or

bel ow 15, 000 (31 AZALEA)

bel ow 10,000 (69 Ghost)

Decendi ng to 16, 000 (69 Ghost)

30
31
32
60
57
69
69

Lynchburg Airport El ev -

Al'l departures are using RA 36.

Ingalls Field (HSP) Elev -

NDB RWY 24 245 deg
LS RW 24 245 deg

125.
124.
133.
135.

111.
111.
111.
111.

938 feet

938 feet

I A
I A

750
250
720
400

100
100
100
100

MVA - 6000 RW 36/18

MVA - 6000 RW 9/ 24

5400
5400






SECTOR 30 - VALLEY

LOW ALTITUDE SECTOR
(HOT SPRINGS(29)/VALLEY(30) COMBINED)

SECTOR FREQs:
30 = 125.750
31 = 124.250 c.Hosr6 9sscron
32 = 133.720 (69)
60 = 135.400 '
69 = 111.100 /
T azaa) "
SFC-160 7
GHOST SECTOR (69)
P 240 AND ABOVE -
@ -
MOL(60)
o 170-270
" MOL(60)
4 240-270
GHOST 30
SECTOR Jan AZA3Y)
69) SFC-160
GHOST SECTOR (69)
240 AND ABOVE \
VAL(30) \ VAL(30)
ROA sf%.(z:;()) SFC-080
VAL(30) @ L LYH
010-230 >
ROANOKE @ AZAGY)
APP (69)
SFC-010 *va(az) 90-160
240
VAL(30)
PSK ' SFC-08
GHOST
SECTOR
(69)
GHOST SECTOR (69)
SFC-230



30 = 125.750
31 = 124.250
32 = 133.720
60 = 135.400
69 = 111.100

SECTOR 30 - VALLEY

LOW ALTITUDE SECTOR
(HOT SPRINGS(29)/VALLEY(30) COMBINED)

SECTOR FREQs:
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Sector 31
AZALEA

1. General Information: The Azalea sector 31 is a low altitude
sector wwth a mxture of jet and general aviation traffic,
serving central Virginia. The controller serves as approach
control for Charlottesville, Harrisonburg/ Staunton, Virginia with
a VFR tower at Charlottesville. The sector is adjacent to
approach control facilities to the east and north. The altitude
limts are 16,000 feet and below, with shelves (see attached
map). The two VOR s are Mntebello (MOL) and Gordonsville (GVE)
The m ni num vectoring altitudes are 3,000 to the east rising
6,000 to the west.

2. Radi o Frequencies: For the purpose of this test the
frequency for the Azalea sector will be 124. 250.

3. Pr ocedur es:

A. VFR Tower s:

(1) Center Procedures:

a. Al flight plans shall be issued to the tower
at least 10 mnutes prior to departure tine:

1. Aircraft 1d.

2. Type A/ C- Beacon Code

3. Route/Destination

4. Altitude to expect 10 mn. after Dept.

b. Al inbound flight plans shall be given to the
tower 15 mnutes prior to Destination tine:

1. Aircraft Id.

2. Type A/C

3. Type of Approach
4. Arrival Tinme

c. Wien towers call for RLS of aircraft the center
shal | i ssue:

1. Initial HDG
2. Initial ALT.

(2) Tower Procedures:

a. Wen towers call for RLS they shall provide the
active RW



b. Tower is responsible for the visual separation
bet ween arrival s and departures.
C 13
c. Tower shall call and advise the center when an
A/ Cin insight |anding assured.

B. Sector Information:

(1) Non-turbojet Baltinore, Washington, and satellite
arrivals shall enter Casanova sector (69 Arrival Ghost) at or
bel ow 9 000 feet established on VI 43 .

(2) Aircraft landing W6 and MRB shall enter Casanova
sector (69 Arrival Ghost) at or bel ow 9, 000.

(3) Non-turbojet Dulles and Satellite arrivals shall be
routed via V140 CSN and enter Dulles approach in-trail with
constant or increasing separation or vertically separated with
the faster aircraft at 90 and slower at 70, or as coordi nat ed.

(4) Dulles Tower over flight traffic shall be routed via
V143 and handed off to Casanova (69 Arrival Ghost) at or bel ow 10
000.

C. Airspace Infornmation:

(1) Shelves in sector as follows:

a. North of MOL (at and bel ow 160) - CSN Lo owns 170-270
for nmetro inbounds (I DA, DCA, BW) transitioning traffic.

b. North of GVE (at and bel ow 130) - MOL-1 - owns 140-
270 in order to keep | AD departures out of Azalea LO sector.

c. Over GVE and MOL (at and bel ow 160) - MOL-1 owns 170-
270.
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Azalea Sector 31 Facts Sheet

BWI, DCA and SAT. Arrivals Handed to CGhost sector (69) at or
bel ow 9, 000 est. on V143

| AD Over flights shall be routed via V143 at or bel ow 10,000 and
handoff to Ghost (69)

Val | ey sector 30 125. 750
Azal ea sector 31 124. 250
Gordonsville sector 32 133. 720
Mont ebel | o sector 60 135. 400
Ghost Departures sector 57

Arrival Ghost 69 111. 100
Roanoke Approach 69 111.100
Lynchburg Tower 111. 100
Al Towers 111. 100

Al VFR towers departing RAY 36.
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Sector 3 2
Gordonsville High

1. General Description: The Gordonsville sector (R32) is a high
altitude en-route sector extending fromwestern North Carolina to
south of the Washington, D.C. area. The basic altitudes are
FL240 and above, wth two shelves (see attached nap). The
primary VOR s in the airspace are GVE (CGordonsville) and SBV
(Sout h Boston).

2. Radio Frequencies: For the purpose of this test, the
frequency for sector 32 will be 133.720.

3. Pr ocedur es:
A. Sector to Sector.

(1) Ral eigh-Durham and G eensboro arrival traffic shal
be handed off directly to the South Boston Sector
(Arrival Gnhost 59).

(2) Philadelphia arrival traffic shall enter Brook
Sector 12 (Arrival Ghost 69) at FL290 or bel ow unl ess
ot herw se coordi nat ed.

(3) Norfolk and satellite arrival traffic fromover PSK
shal |l be descended in sufficient time to conply with
procedures listed under Montebell o (60) sector
(Aircraft nmust be handed off to sector 60 ASAP)

(4) Baltinore and satellite arrival traffic shall enter
t he Hopewel | sector (arrival Ghost 69) at FL290 or
bel ow.

(5) Washington, Dulles, and satellite arrival traffic
shal | enter Bl ackstone Sector (Arrival CGhost 69) at
or bel ow FL250.

B. Sector airspace as follows:

(1) J24 and North (at and above FL280) - MOL-|
(departure sector) owns airspace bel ow GVE-H

(2) South of J24 (at and above FL240).

(3) GSO shelf tat and above FL220).
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Sector 32 Facts Sheet

bel ow FL290 and handoff to Arri val

Ghost 69

must start down early and handoff to sector 60
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Sector 60
MONTEBELLO (60)

1. General Description: The Montebello sector (60) is primarily
an internedi ate departure sector serving the Washing, D.C
metropolitan area. The altitude I[imts are basically 17,000 -
FL270, with two shelves (see attached map). The two VOR' s in the
ai rspace are Montebello (ML) and Gordonsville (GVE). Primarily
a departure sector for | AD, DCA BW.

2. Radio Frequencies: For the purpose of this test, the
frequency for sector 60 will be 135.400

3. Procedures:

A. Richnond and satellite arrival traffic shall be descended
in sufficient tinme to conply with procedures |isted under Azal ea
Sector 31 (Cross 20 west of FAK at 9, 000).

B. Norfolk and satellite arrival traffic shall enter the
Irons Sector 69 = Ghost at or bel ow FL210.

C. Sector airspace is as follows:

(1) West of MOL (FL240-FL270) in order to keep TEC-H
fromworking RIC arrivals for approximately 10 m | es.

(2) NE of GVE (140-FL270) clinb corridor for BW
departures.

(3) East of CSN (FL240-FL270) clinb corridor for BW
departures.

(4) Remainder of sector FL170-FL270
D. Departure routes as follows:

(1) |I1AD DCA BW - FLUKY GVE flight plan
- FLUKY MOLO65R MOL flight plan

(2) ORF - ORF290R to join MOL130R MOL J24. ..
(3) RIC- RIC264R to Join MOL130R MOL J24. ..

E. Arrival altitude information
(1) R Carrivals enter MOL-1 at or bel ow FL250

(2) ORF arrivals Cross 20 West of FAK at FL210



Not e:
departures wl |l
MCL- |

| AD, DCA departures wll
be clinmbing to FL230 and wi ||
(R60) by DCA approach (57)=Gnhost,

with in-

be clinbing to FL210:

Tr ai

BW

be handed off to

spaci ng

bet ween | AD and DCA Departures over the sanme fix (MOL or GVE)

ORF and Sat.

C 24

Sector 60 Facts Sheet

Arrivals 20 West of FAK at FL210.

| AD, DCA departures clinbing to FL210.

BW departures clinbing to FL230.

Val | ey

Azal ea
Gordonsville
Mont ebel | o
Ghost

Arrival Ghost
Roanoke Approach

All

Tower s

sector
sector
sector
sector
sector
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60
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69
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APPENDI X D

CONTROLLER CHART



EN ROUTE RADAR CONTROLLER DATA LINK CHART

PURPOSE Q/A KEY CAT KEY | FUNC KEY FIELD CONTENT COMMENTS
Sector Set-Up Option
_ Service Active Mde DL DATALI NK 1 or ON ON wi Il appear on PVD.
SETTI NG o Or COFF OFF del etes the DATALI NK
set-up indicators from PVD.
Status List Display DL DATALI NK P or N P - ON (Default)
SETTI NG N = OFF
Ful | Data Bl ock DL DATALI NK For S F - ON (Default
Data Link Status SETTI NG S - OFF
Aut omatic Transfer DL DATALI NK T AUTOORT MAN | T AUTO = ON
of Communi cati ons SETTI NG T MAN = OFF (default)
SERVI CE
Al titude Assignment
Assigned Altitude ADGD ALT ddd S FLID NAS & Fdb updated upon
() W LCO.
InterimAltitude I NTERI M ALT ddd S FLID FDB updat ed upon W LCO
(X
Menu Text a = Menu Text Referent
InterimAltitude DL a FLID Dat aLi nk MLT Tb al |l ows for
------------------ nore than one trackball
DL DATALI NK Trackball a and input. *AID CD or
M.T TB AC Track Synmbol * | Beacon
may be used.
R- Menu Text DL R or Z FLID R Menu Text renoves | NT ALT
=Y Lo e e I i f exists.
Z- Menu Text DL DATALI NK Trackball R or z |Z Menu Text uplinks
M.T TB and AC Track di spl ayed ALT.
Synbol * *See comment above.
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EN ROUTE RADAR CONTROLLER DATA LINK CHART

(CONTINUED)
PURPOSE Q/A KEY CAT KEY | FUNC KEY FIELD CONTENT COMMENTS
Conmuni cati on Backup
Upl i nk 111 = characters (up to 20)
Send Message DL T 111 FLID ALL option sends nessage to
or all AC under sector control
T 111 ALL
Recal | Message DL T FLID The Last Conm Backup Upli nk
Message will be recalled
Conmuni cati on Backup DL D ddd a ddd = nmessage nunber
Downl i nk RESPONSE a = uplink response:
Respond to Message S(default), RUA
Transfer of FLI D Accept Handoff causes TOC
Conmuni cations | | 1 | ae---- message to be in HELD state
Accept Handof f (Q/ QN) Trackbal | AC or send to AC (if auto-TCOC
Track Synbol ON). Only initiating
control l er can send,
resend, or del ete nessage.
Send HELD Transfer DL FLI D Causes uplink of HELD
of Communi cations | | ------ | ----- | ------ &
Tr ackbal | HELD T(_)C message In Status
Status List List.
nessage
Resend Transfer of Trackbal | St atus
Conmuni cat i ons Li st nmessage  |------------------------
------------ Resends first failed TCC
DL FLI D message for the specified
------------ AC.
DL Trackbal | Track |-------------------------
Trackbal | AC Track Synbol
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EN ROUTE RADAR CONTROLLER DATA LINK CHART

(CONTINUED)
PURPOSE Q/A KEY CAT KEY | FUNC KEY FIELD CONTENT COMMENTS
Sect or Dat alLi nk
Eligibility Option
Est abl i sh Dat aLi nk DL /K FLID
Eligibility
Est abl i sh Dat aLi nk DL /OK S FLID “S’ causes your sector’s
Eligibility and Send frequency to be uplinked
Sector’ s Frequency
G ve Dat aLi nk DL dd FLID dd = the other sector’s
Eligibility to sect or nunber
anot her Sect or
G ve Dat aLi nk DL dd S FLID dd = the other sector’s

Eligibility to
anot her Sector and
Send that Sector’s
Frequency

sect or nunber.
“S" causes your sector’'s
frequency to be uplinked.
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EN ROUTE RADAR CONTROLLER DATA LINK CHART

(CONTINUED)
PURPOSE Q/A KEY CAT KEY | FUNC KEY FIELD CONTENT COMMENTS
List Management
Menu Text List
Suppress Menu Text DL Dat aLi nk I Causes suppressi on of
Li st Setting entire Menu Text List
Supress Menu Text DL Dat aLi nk | a a = The Menu Text Referent
Entry Setting to be suppressed.
Di spl ay Menu Text DL Dat aLi nk D Causes the Menu Text Li st
Li st Setting to be displayed in its
original state.
D splay A Menu Text D a a = The Menu Text Referent
Entry to be displ ayed.
Substitute a Menu I NTERI M ALT a ddd FLID a = Menu Text Referent
Text Entry (QQ w plus ddd = Altitutde data
Changes MI for a one uplink
Change a Menu Text DL MC A ddd a = Menu Text Referent
Entry w plus ddd = Altitude data
A = Menu Text List
Reposi ti on Menu Text PVD A Trackbal | designation
Li st (P Trackball to desired PVD

area.
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EN ROUTE RADAR CONTROLLER DATA LINK CHART

Message

(SVC ID) FLID

(CONCLUDED)
PURPOSE Q/A KEY CAT KEY | FUNC KEY FIELD CONTENT COMMENTS
List Management
(Concluded)
Stat us Li st 11 = The Service Type to be
" Suppress Display O DL DATALI NK 11 S suppr essed.
Dat a Li nk SErvice SETTI NG Service Types: AA (Al titude)
TC (Transfer of Comm), &
FT (Free Text)
Di spl ay Suppressed DL DATALI NK 11 D 11 = The Service Type to be
Data Link service SETTI NG suppr essed.
Service Types: AA (Al titude)
Tc (Transfer of Comm), &
FT (Free Text)
Reposition Status PVD L Trackbal | L = The Status List
Li st (P designation. Trackball to
desired PVD area
Delete a Status List D Trackbal | Trackbal | the Status Li st
Message message. Only HELD, FAI LED
NO TECH ACK, UNABLE nsgs
can be del et ed.
Resend a Non- W coed Trackbal | Sanme nessage types as for

deleting. SVCID = DL
service type (two
characters-TC AA FT) if
omtted TC assuned
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